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SET a better job in America’s war industries— 
‘and prepare for the coming opportunities after the 
war—learn mathematics. Mathematics is the basi 
quirement of all mechanical and scientific work, 
all business or industry based on science. 
this essential knowledge even the most capable man 
is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics 
to understand ali technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized 
today and gladly paid for. It singles you out from the 
crowd and gives you an advantage whether it is a matter 
of a job, a promotion or @ contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 

ya 


598 Pages » Illustrated 
MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re- 
view of arithmetic that gives you all 
special short cuts and trick problems that 
save countless hours of your time and 
make you more valuable to yourself 
and your job. Then these books go 
right into higher mathematics and 
show how simple it is when an ex- 
pert explains it for you. 


ARITHMETIC: Starting with 
of principles, this 
presents all the speci 
methods used in busi 
' . dustry which every practi 


Mr. Thompson, the author of these 
ordinary teacher of seethots:fer 1 


they need 
practical work. He presents each pract 
cal method and problem in the clearest and 
simplest way. He gets right down to the 


required in machine 
kind of information that you need in your 


work, Hundreds of 
other applications 
to technical work, 


es fool you, mathematics is 
sy. You can get these books on approval and see 


ALGEBRA: Starting with sim. 
ple practical problems, this 
book shows you, step by step, 
how to apply algebraic methods to the 
most complex problems. Shows how to 
(Continued on next page) 


Practical problems that puzzle your fri 
werkers. In no time at all you will be tackling with ease 
the most dificult question on this subject. 


THOUSANDS of new jobs are waiting for trained men! 

Every industry is working at top capacity to meet the 
needs of our gigantic wartime program. Trained mechanics 
and technicians are in urgent demand, After the war, peace- 
time needs will be as great 

And in the best of these jobs, the jobs which offer the 
highest pay and the greatest assurance of steady employ- 
ment, a knowledge of mathematics is required, because 
mathematics is the foundation of all technical work. Give 
yourself this basic preparation now by this quick, inexpen- 
sive home-study method—a complete mathematics course 
in five volumes, 


by J. E, Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute 


{Continued from facing cover) 
tolve problems which are involved in all military and in- 

relating to mi ngines, projectiles, 
etc, Logarithms and slide rul 


JLUS: You will enjoy mastering calculus inthis 

ting new way and will find it will enable you to 

jive problems that can be solved in no other way. 

‘his branch of mathematics deals with rate problems. Tt 

in computation involving objects moving with 

, polygons, etc. Covers all the topics essential of speed. It 

in drafting and engineering. It deals at length with angles, efficient design for any kind of mechanism, engine, of mo 

triangles, circles, and the many other geometric Sgures that ing vehicle. Typical problems included in this book a 

are basic to engineering design. Sheet metal work, so im- the calculation of the velocity with which a man supported 

we construction, is a direct application of by a parachute strikes the ground, the path of a bullet or 

So also is. the laying out of ship hulls, shell, the work done by expanding gas or steam (which in 
applied directly in the design of rifles and cannon), 

explained in this volume also These ore but @ few of the hundreds of subjects simplified 

ion. ‘ond explained in this complete reading course in mathematles, 


volume make 


Wet Pos 


8 Free Examination Coupon 
poplope eg olen D. Von Nostrand C6., 250 Fourth Ave,, 
New York 3, N.Y 
Send me MATHEMATICS FOR SELF STUDY In 5 


applied directly to th 
determination of the position of a ship at sea, the construc- 
tion of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are 
furnished in this book as they are in all the other volumes 
of this series 


City ond Stote. 
Reference. 


Address 
FOR FREE CATALOG of best books of practical 
Instruction and technical information, check here. 
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War shortages crop up in strange 
materials, Mica, for instance. 
Once seen principally in the win- 
dows of stoves, and in small 
boys’ pockets, it is now used ex- 
ensively as electrical insula 
tion, In some war products, it 
is virtually indispensable:capac- 
itors for radio, spark-plugs for 
airplane engines, insulators in 
electronic tubes. 

With demand mounting, 
manufacturers were desperate. 


A four-man technical mission 
flew to London to help ration 
the world’s supply between the 
United States and Great Brit- 
ain. The shortage was serious. 

The War Production Board, 
convinced that much mica was 
classified too low when judged 
by appearance alone, asked Bell 
Telephone Laboratories to de- 
velop a new method of electrical 
tests. The Laboratories were 
able to do this quickly because 


BELL TELEPHONE LABORATORIES Exploring and 


for our Armed Forces at war and for continued improvements ond economi 


A MICA MINE = 


IN A LABORATORY 


of their basic knowledge and 
experience in this field. 

The new tests were made 
available to manufacturers in 
this country and abroad—the 
supply of usable mica was in- 
creased 60%—and a difficult 
situation relieved. 

Skill to do this and other war 
jobs is at hand in Bell Labora- 
tories because, year after year, 
the Laboratories have been at 
work for the Bell System. 


enting, 


ing ond pertecting 
in telephone services 


— 


eniry as second-class matter at Dayton. OF 


mth 


ay Aveoue. New York 10,8. 


Where tire treads go 


No other rubber company makes tires this “odd” way... 
a typical B. F. Goodrich improvement 


B, F. Goodrich engineers put a 
“river in a factory” to make tires 
that wear longer. Soft, uncured rub- 
ber for tire treads—the part that 
rolls on the road—used to be 
squeezed out through an opening, 
like tooth paste out of a tube. The 
opening gives the right shape. 

But the rubber always had to be 
worked, or “milled,” a long time 
before it was soft enough to squeeze 
through—and milling always takes 
some of the strength from it. Even 
the largest and bese tire manufac- 
turers had long accepted this as an 
unavoidable loss of quality. 

‘Then B, F, Goodrich men devel- 
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oped a machine that rolls the rub- 
ber through the opening instead of 
squeezing it through. It can handle 
firmer, tougher dough, with much 
less milling. Then they added the 
water conveyor shown above, to 
carry the tread away from the ma- 
chine. A continuous stream of rub- 
ber flows into the water and floats 
along with it—carried without 
being distorted or strained while it 
«ill new and hot. 

No otber tire is made today with 
this new kind of tread. It’s one of 
the reasons why B. F. Goodrich 
synthetic-rubber tires are wearing 
so well today. Another, of course, 


swimming 


is the fact that B. F. Goodrich 
made and sold tires containing syn- 
thetic rubber three years ahead of 
every other manufacturer, 
Continuous research at B. F. 
Goodrich has just one purpose— 
better tires—for cars, trucks, farm 
or special purposes. Because B. F. 
Goodrich all-synthetic tires are 
backed by this policy of constant 
improvement, they give you extra 
wear, extra safety, extra value. The 
B. F. Goodrich Co., Akron, Ohio. 


[BE Goodrich 
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There’s a <ZO7¢e# in your future! 


» It's only human nature to be 
proud of things you like. 
And when your new Ford car 
arrives—some day not too far 
away—you'll surely want the 
world to know it’s yours! 

- Your friends will call it 
handsome”. For your new 
Ford will have smart and youth- 
ful styling. It will be a big car 


—roomy, sturdy, and rich ap- 
pearing, both inside and out. 
... Naturally, this new car 
will offer the traditional Ford 
economy and reliability. And 
it will reflect all the skilled 
craftsmanship and experience 
which Ford has gained through 
more than 40 years. 

. «» Yes, we're sure to be ready 
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when the time comes. Our 
production plans will be all 
set. And when we get the “go- 
ahead”, we'll start to make 
“the Ford in your future.” 


FORD MOTOR COMPANY 


birt | 
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what. will You FEN Mp 
be doing one E 


year from TODAY : (4 


YOU'RE too smart to stay in the same old job rut! You 
know that you have one life—that’s all. So you've thought 
about doing something that would advance you in your f 
work, increase your income, DEC. 
The time to get started is now. And youcantakethe 
first step toward Personal Success this very minute! Just 
look over the coupon below and mark the I. C. S. Course 
in your field of interest. Then mail it — today! fl 
We'll send you complete information on the Inter- 
national Correspondence Schools, and how they can 


give you the sound, practical training you need to get I 
ahead faster, Cost is low, texts are easy to understand, Ig 
and every student gets personal secvice. The tine to 

take steps” is RIGHT NOW! =o 


BOX 7610-L, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked 
) 
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FORTY-FIVE YEARS AGO, a uni- 
versity professor blew a hole in a 
heavy steel safe with a tiny charge of 
dynamite. His amazing discovery, re 
ported at the time in Popular Science 
Monthly, is the secret of the destruc- 
tive power of the nd_other 
modern weapons. See page 65, 
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How you can provide that NEST EGG 


for a rainy day... 


the quick, easy way 


Apply to protect YOUR War Bonds and 
Sh ie ea icon by exeaiieg wivciny-oay nelioey 
with an investment of only a few cents a day 
in The Commercial Travelers of Utica. 


Share with our 210,000 carefully chosen 
members the risk of accident, sickness and 
hospitalization the safe, economical way . . . 
DIRECT, at cost. 


You Pay Only Your Share of the relatively 
low cost of protecting preferred risks like 
yourself if you qualify for membership as a 
man between 18 and 55, engaged in almost 
any “white collar” occupation, 


Send No Money Now! As little as $2 pay: 
until late next June. . . depending upon the 

lan. Succeeding quarterly charges as low as 
biis0 iw socident cely=—madierstaly higher 
for health and ioaplalisstion, 


This insurance covers you night and day, at 
home, on trips, at work, at play. No red tape! 
No jokers or trick clauses! We are licensed 
by the Insurance Departments of the State 
.of New York and the Dominion.of Canada. 


For a Few Cents a Day 
YOU GET 


10 weekly, payable every 
y as 104 weeks for loss 
iry by accidental means 
600.00 for any one acci- 
ly for partial disability 


for 26 weeks. 


$5,000.00 for loss of life, limbs or sight 
caused by violent and accidental means. 


Double Accident protection also available. 


$1,300.00 —$25.00 weekly, payable every 
30'days for as many as 52 weeks ... up lo 
$1,300.00 for any one confining sickness .« 

$12.50 weekly for non-confining sickness 
for as many as 26 weeks. 


$290.00—And in addition . 
tv $290.00 for hospital roo 


you get up 
‘or nurse in 


The Commercial Travelers 


MUTUAL ACCIDENT ASSOCIATION of AMERICA 


H. E, TREVVETT, Secretary 


‘The Commercial Travelers 
H.E, Trewwett, Secrefary 
Utica, N.Y. 

Send, without obligation, 
your free “Facts” booklet 
and an easy-to-complete 
application blank. 


Address 
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Founded in 1883 


UTICA 2. NEW YORK 


My Name is Mr...... 
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Coming Next Month 


WHAT WE'RE UP AGAINST. Following up 
recent articles on Japanese air and seapower, 
Popular Science presents a thorough study of 
the land weapons of our enemies in the Pacific. 
Tanks, artillery, small arms, and ammunition 
all come in for appraisal and comparison with 
‘our own comparable weapons. The war news 
will mean more to you after you read this 
illuminating article. 


COPPER ranks next to steel as the most-used 
metal in peacetime. In war, it is a vital neces- 
sity. How did America meet the pyramiding 
demand for copper in this global war? Hal 
Borland describes the methods of mining and 
refining that supplied our needs for electrical 
wiring, alloys, and shell cases. You'll be thrilled 
by this story of another wartime triumph of 
U, S. science and industry. 


WANT TO BUY an Army field-telephone set? 
That's just one of countless items the Govern 
ment will offer at bargain-counter prices in dis- 
posing of surplus war stocks. Popular Science is 

| offering $200 in prizes for the best letters from 

| readers telling what they want to buy from thi 
immense stock—and what they'll do with 
Watch for full details of this contest, 
of merchandise. 


LIGHT is the 
tographer gets 
now have at their disposal a wide choice of 
artificial illumination, but they sometimes fail 
to make the best possible use of it. Konrad 
Cramer gives practical advice on lighting setups 
and tells how to get the most out of these 
magic aids to lenscraft. 


THE PLANES YOU'LL FLY. It was exciting 
to read the results of the Popular Science con- 
test “The Plane You'd Like to Own.” But even 
more important than finding out who won is the 
analysis of the entries to see what the private 
fiyers of tomorrow are going to demand in their 
postwar planes. A careful breakdown of the 
entries reveals the percentages of preference on 
all features dealing with comfort, safety, and 
performance. 


NAVY TUGS are playing a heroic though un- 
sung role in the war at sea. Model builders will 
welcome the chance to reproduce one of them in 
miniature, in a waterline model scaled to % 
inch to the foot. Easy to build from the de- 
tailed plans and instructions, the model repre- 
sents one of the 65-foot towboats that lend a 
helping hand to our fighting ships in home 
waters. 
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“No, T can't talk to you. Iam not interested in a cor- 
respondence course in Accounting and besides, Ihave a 
bowling date for tonight.” 

‘That's what our representative heard one day two 
years ago from a bright young man, high school gradu- 
ate and bookkeeper for two years in a western city. 
Let’s call him Jim, although that isn’t his real name. 

Just a month or so before, this same LaSalle repre- 
sentative had enrolled for the very same training another 
young man (let's call him Bert) recently arrived from 
Europe and then working as an office boy in the same 
town at $15 a week. Bert worked enthusiastically, 
aggressively in his spare time on his study. 

‘A year later our representative was asked, as they so 
often are, torecommend asuccessor to thechief account 
ant of Jim's company, a successor to the man under 
whom Jim worked. He recommended Bert and Bert 
was hired—as Jim’s boss and at a salary considerably 
larger than Jim received. Four months later, Bert was 
made comptroller and given another salary increase. 

‘A month later, Jim enrolled for the training which he 
had turned down’a year before and he has since had a 
salary raise. He had been badly disappointed but he 
saw the point. He decided that he would not make the 
same mistake twice. 


An Unusual Story—Yes 
It doesn’t often happen exactly as it did in this case. 
But in essence it does happen far more frequently than 
you suspect. 


LASALLE Extension University 
a Correspondence Institution 


Dept. 283-R 417 S. Dearborn St, Chicago 5, Illinois 


Ido not want this to happen to meas it did to Jim, 
Sepd me your fre booklet on the iid Ihavechecked 


AN 
UNUSUAL 
TRUE STORY 


It May Have a Tip 
for You 


For business, when it has an opening, looks first to its 
‘own present employees to see who is ready and pre- 
pared for the job. But if, as so often happens, it finds no 
‘one, then it goes outside for the person it wants. 

Don’t blame the employer. Nine times out of ten, he 
‘would prefer a man or woman already experienced and 
familiar with company policies and methods. But he 
knows that long, loyal service in the job below may not 
be enough—he must have trained ability for the 
position. 

‘That’s why business watches its employees so eagerly 
—to see who is ambitiously and systematically prepar- 
ing for promotion. We hear it over and over again— 

is note of gratitude when we tell an employer (as we 
do on request of any student) that some employee of his 
is training with us for better service to him. 


Can It Happen to YOU? 


‘There's only one way to be certain it cannot. That is to 
prepare yourself for the jobs ahead—for the place you 
want, either with your present company or some other. 
And quick action is particularly important in this 
citical period with so many changes and opportunities, 

Mailing the coupon below can be your first step. It 
will bring to you—without cost or obligation—a free 
48-page booklet about the business field of your choice, 
telling of the opportunities and requirements and 
describing our proven and low cost training for success 
in that field. Why not take that first step now? 


iter eo jai i ereeloae 
Executive Management (] Traffic Management 
Law: LL-B, Degree Selesmanship 
NM anno Age. 
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Good Jobs Like These Get into a Busy Field With 
Go To Men I Train a Bright Peacetime Future 


YOU MAY NEVER SEE A BETTER 
TIME TO GET STARTED IN RADIO 


I will send you my Lesson “Getting Acquainted with 
Receiver Servicing” FREE, to show you how practical 
it is to train for Radio at home in spare time. It's a 
valuable Lesson. Study it—keep it—use it—without 
obligation! And with this 
Lesson I'll send my 64-page, 
illustrated book, “Win Rich 
Rewards in Radio” FREE. 
It describes many fascinating 
jobs Radio offers, tells how 
N.R.I gives you practical 
Radio experience at home 
with SIX BIG KITS OF 
RADIO PARTS I supply! 


My Radio Course Includes 
TELEVISION ELECTRONICS 
FREQUENCY MODULATION 


‘Think of the NEW jobs that Television, Frequency Modu- 
lation, “Electronics, ‘and other developments ‘will open i 
the future! 1 will train you to be ready to aah im when 
amazing “wartime developments are converted to "new 
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You Build These and Other 


Many Opportunities Ahead for Trained * 
Radio Technicians and Operators 


‘The future looks bright for capable, well-trained Ra- 
dio Technicians and Operators, The Radio Repair 
Business is booming, Profits are large and prospects 
are bright, Think of the new boom in Radio Sales and 
Servicing that's coming when new Radios are again 
available—when Frequency Modulation and Electron- 

8 can be promoted—when Television starts its new 
era of expansion! 


Broadcasting Stations, Aviation Radio, Police 
Radio, Loudspeaker Systems, Radio Manufacturing 
ail give good jobs to trained Radio men—and most of 
these fields have a big backlog of business that built 
up because of the war, plus opportunities to expand 
into new flelds opened by wartime developments. You 
may never see a time again when it will be so easy to 
get a start in Radi 


Many Beginners Soon Make $5, $10, 
a Week EXTRA in Spare Time 


‘The day you enroll for my Course I start sending 
you EXTRA MONEY JOB SHEETS that help show 
how to make EXTRA money fixing Radios in spare 
time while still learning. I send you SIX big kits of 
Radio parts as part of my Course. You LEARN Radio 
fundamentals from my illustrated, easy-to-grasp les- 
gons—PRACTICE what you learn by building real 
Radio Cireuits—and use your knowledge to make 


EXTRA money! Ast. stow 


Mail Coupon for FREE Lesson and Book 


‘The opportunity now offered beginners to get 
started in Radio may never 

be repeated. So take the 
first step at once. Get my Les- 
son and 64-page illustrated 
book FREE. No obligation— 
no salesman will call. Just 
mail Coupon in an envelope or 
pasted on a penny postal_— 
4. E, SMITH, President, Dept. 5BP3, 
National Radio Institute, Plonesr 
Home Study Radio School, Wesh- 
Ington 9, D.C. 
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ERE the great personages of the past victims 

of a stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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THE GREATEST 
POWER ON 


EARTH / 


lucky hits and one can see no way for guessing to 
have accounted for the results." Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers, 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom- 
blished throughout the world for centuries, they 
for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natur 
faculties. Use the coupon below—avail yourself of a pleasing 
book of interesting information which explains how you may 
‘acquire this most unusual and helpful knowledge. 


Tbe ROSICRUCIANS 
(AMORC) 


San Jose, Californi 
Tam sincerely interes 


Name 
t——} 


Se 


POPULAR SCIENCE 


(GEE what a build / 
Didn't it take a long 
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Will ou Let 
Me PROVE 
| Can Make 
YOU a New Man? 


LET ME START SHOWING YOU RESULTS LIKE THESE 


What a 
difference! 


No SIR! — ATLAS 
Makes Muscles Grow 


Fast / 


‘ovnacoks Sheets 
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CHARLES ATLAS, Dept. 12 
115 East 23rd St, New York 10, N.Y. 
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| FREE RECORD 


\\ OF INVENTION 


B 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


Now, more than ever before, is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead {to the future by buying up patent rights now, a0 they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 
over, This is what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too, Protect your invention and your- 
self by applying for a patent now. 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important questions concern- 
ing Patents that inventors constantly ask. It tells what facts, details, drawings 
sketches, ete, are necessary to apply for a Patent: how to protect your invention 
through dated and witnessed disclosure; how to do this AT ONCE to safeguard 
your rights; how Patent Office Records can be checked to determine whether the 
invention is probably patentable before filing fees need be paid; discusses costs 
involved and a practical way these can be paid ax the application progresses. It 
tells how some inventors secured financial backing, how many simple inventions 
have proved large commercial successes: how Patents covering improvements also 
can be profitably utilized and marketed; tells countless other facts of interest 


Why You Need Expert Assistance 


The Patent Laws were enacted for your beneft—to give you protection for the 
features of your invention which are Patentable. But these features must be 
legally and concisely set forth in the form of “claims.” This phase of the pro- 
cedure is ¥o complex that the Patent Office advises the Inventor to engage a com 
petent Registered Patent Attorney. We maintain a large stafl—carefully trained 
registered patent attorneys—expert draftsmen—experienced searchers—to serve you. 
We have been serving inventors for more than 20 years, 


Take First Step Now 


With the Patent Guide you will receive also Free 
2) "Record of Tnvention® form which will enable 
You at once to establish the date of your inven 
tion, before you fle your Patent application. ‘This 

P costs you nothing yet may be vital to your 
Success, Remember—in Patent Matters, ACTION 
is IMPORTANT, Delay can be costly. Mail the 
coupon in an envelope, or paste it on a penn 
posteard NOW. * 


(Worthy 0 a 
Your eal. ae 


prepared "Record of 


=(Please write or print plainly.)« 
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CLARENCE A.O'BRIEN 
& HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Repistered Pateat Attorneys betore the United States Patent Office 
52-8 Adams Building, Washington 4, D.C. 


Please send me your 48-Page “Patent Guide for the 
Tnventor"" aad Sour. 


Pequest does not 


state. 


15 


Prepare for a BRILLIANT PEACE-TIME CAREER 


Gow AIRCRAFT Bit 
ENGINEERING 
Sensational Peace Time Developments 


of New Planes Mean 
New and Greater Opportunities 


JET PROPULSION HELICOPTER 


Get Training Direct R¥VATT 5 New Home Study Course 


From The Industry 


tlh ie ie tat Trains You i in Spare Time 


Lien 
ou fenrn the fascl- 


nating facts of aerodynamic ont Danae recgalre new plone plsen Chat 700 


nee, plus the wisdom ‘ay help perfect. The thousands of new airliners 
red by Ryan experts in cargo planes, pleasure craft, sporting planes, can't 
many years of practical ap- be manufactured until designs and plans are pre- 
lication of those facts. For pared. There'll be a huge need for trained designers 
and draftsmen to turn out the tons of blueprints 
ous Ryan School of bs 
Aeronautics, where thou. required. 
pode se Mot hare baes R YOUR PLACE IN THE “AGE OF FLIGHT” 
ar pilots hav. t is agreed by experts that the aircraft industry 
Frarned. and vith the Ryan will be one of the largest, most progressive and 
Aeronanticl Company. o> Tilt growing of all'tatare ixtoston Prepare 
famous airplanes. If you now for one of these exciting, well- ions 
want the best training to through home study training—the RYAN WAY. atte «camer of manine of ants, 1 
Drepareyourve{forthebest Previous training is unnecessary. You learn a | siti iogsisantiitst 
paten fhe home in your spare time, under individualized | 2p" 
, supervision. Lessons are so easy and interestin; 
that many earn the coveted Ryan diploma far ahead 
of schedule. 
DO THIS—THEN JUDGE FOR YOURSELF 
‘You owe it to yourself to see that the study course on 
which you spend your time is the finest—the most practi. 
cal. So use this coupon—NOW! There is no obligation—it'll 
take but a minute—and it may be your passport to a suc- 
cessful career in aviation. To save time, send it Air Mail. 
Aeronautical fase eee 
Drafting Outfit nee!" RYAN Aeronautical Institute 
At NO EXTRA COST A tone Sed Aa Bren Sen! of erent) 
L 412 Lindbergh Field, San Diege 1, Colifornia 
You get this complete, TACMeErniLT gm Gentlemen: 
professional drafting equip- Hitt Picase send me, without any obligation on my part, your FREE 24- 
rent set without additional [ee wertllig page illustrated book, “New Horizons of Opportunity,”” and full infor- 
charge.Thereis nothingelse 7] mation on RAL, including cost of training, and job opportunities. 
to buy—no extra costs to on all 
bother you as you progress (AMCs Name. Age 
toward your valuable diplo- J Street. 
manyour ticket to a nev, I ‘State. 


exciting, high paid career. —————<————— 
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INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec 
tion, The first step toward inventive success always is— 
and always has been—the application for a U.S. Patent. 
There is no other way to protect your invention in 
accordance with the laws of this country. 


MAKE THIS RECORD NOW 1¢ you have an in- 
vention, and wish to secure it for the future, act at once, “Have 
ated now and recorded in our office, We will send you this FREI 
Invention Record Form for the purpose.” Fill out the. Invention 
fecord Form fully describing the ature of your invention. Make 
‘ketch of its main features, Mail it to us and we will record the 
te it, was received in our office, The earlier the date the better 
your chanee of combating rival inventors. who may lay. claim. to 
Your idea later, Don't delay a single minute in taking this im- 
portant step. Your whole future may depend upon it.” Mail the 
Coupon for our FREE Invention Record Blank and New FREE 
Book "Today? 


OW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U.S. Patent. Office 
strongly recommends—unless the inventor is familiar with such 
matters—that he employ the services of a Registered Patent Attorney 
in'the preparation of his Patent Application. We are Registered 
Patent Attorneys fully qualified to represent you at the Patent Office, 
We have had long experience in studying hundreds of types of 
inventions, ‘This gives us the ability to judge your invention and to 
describe it accurately and convincingly in technical language. It 
ives us the perception to center arguments upon those details of 
your invention which, in our judgment, will be looked upon most 
favorably by the Patent Office Examiner. 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE, Invention Record Form-—maybe this step will 
pave the way to future security for you and your 
family. Act Today! 


We,paint no slowing rod to fortune but if 30m have 
fsherPuble apts i “ve can ill ou i'ma Be 
the security and benefits you are seeking. 


MeMORROW & BERMAN 
Patent Attorneys 
1426 Aulantic Building 
ington 4, D.C. #3 
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Buy Wer Savings 


7a FREE BODK 747," 


(AVENTORS 


TO PROTECT THEIR 


Bonds and Stomps regularly. 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


Que new FREE Rock 1s the tatst volume on, Tne 


very Inventor. 
for eur book 


a 


How to oblain funds to patent and pro- 
‘mote your Invention. 
How to find 9 buyer or backer for 


ending cur new FREE 
Books tow to Pre= 
tect” Finance and 
ali Your 


os 
€ 
Pt 
we 


\ANGINE! MUSIC Lessons 
for less than 7a day 


ie | 


Thousands have learned to play this quick, easy 
short-cut way, right at home—AND YOU CAN T00! 


like for 
‘That 


ota 
IMPLE AS A-B-C 
the “Me 


AUDELS REFRIGERATION & 
AIR CONDITIONING GUIDE... 


Newt from 


‘& indistrialreliigeration & ait ‘conditioning. A ‘told 
svential important facts for engineers, servicemen, wert 


AUDELS CARUENTERS & BUILDERS - 


tieat eS 


o 
a 
= 
= 
o 
-_ 
= 
= 
= 


nt T3H pas 
Sandaed book Yor tied 


AUDELS DIESEL ENGINE MANUAL - $2 


‘practic 


AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the brains ond experience of others in these Guides of the 
Trades. Sove time and money with right methods, short cuts, 
labor saving ideas. CHECK NOWI You can look over any Audel 
Guide in your home. Stort the Easy Payments if sa! 


wee CUT HERE ot 


JMAIL ORDER 


\rHE0. AUDEL & CO.,49 W. 23 St., New York 10,N.Y. 


Dikerama, Pocket alee. 


AUDELS S SHEETMETAL WORKERS 
HAND ) 


Ge Sheet ake 


it 
AUDELS. SHEETMETAI Please mail me for 7 days’ free examination the 

eet LAYOUT: Bbooks marked (X) below. I agree to mail $1 in 7 
Bre 1 eta Hi [days on each book or set ordered, and to further 


gmail $1 a month on each book or Set ordered until 
Thave paid purchase price. 

If Lam not satisfied with Guides I will return them. 
Audels REFRIGERATION & Air Condit 


U ‘Der 
AUDELS ANT READING. 
RINT REAI IG... 
Tully illustrated. 


Raper NEW MACHINIST x 
cond QOLMAKERS HANDY B 


a 


cn 


AU 


eure correctiy. 
ik de Indexed, 


i 


AUDELS HANDY BOOK OF 
ci tats ra ELEC TRICITY, 


Hil 


iil 
| 


Book of ITY 
MICAL POWER CALCULATIONS 
ins ELECTRICAL Guides at Si. each 


Blagrame, Photos. Heview Questlons & Answers, 
Authentic, clear, concise, 


AUDELS ELECTRONIC DEVICES. 


ells What Easily Cader 


Qooog00009 BoooSooo0 


AUDEL, Publishers, 49 W. 23 St.,N.Y.10 Pemptoyed by... 
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A Free Copy Is Yours 
for the Asking 


How Much Do You 
Know About the 


SmiTHSONIAN 


InstTiITUTION 


. Its Origin 
and Activi 


This sting brochure, beautifully illus- 
troted colors, tells a story that is little 
known. It is being distributed 10 acquaint 
you with one of the methods employed by 
the Smithsonian Institution to enable you 
to enjoy the benefits of its investigations and 
research activities. 


Write to 


THE SERIES 
PUBLISHERS we. 


Dept. 107, 11 West 42nd St. 
New York 18, N. Y. 
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| Contains 3,350 


“The Supreme 
Authority” 


| 1S WORTH WAITING FOR 


WEBSTER'S 
NEW INTERNATIONAL 
DICTIONARY 


EMAND is heavy 
and paper ra- 


| accepe a subs 


the genuine W 

RIAM-Webster—identified by the circular trade-mark, 
terms, and 
a total of 600, 122,000 an any other 
dictionary. Order now from’ your bookseller or sta- 
tioner. He will get your copy as soon as he can, 


G. & C. MERRIAM CO., SPRINGFIELD 2, MASS. 


..to go to College? 
or to enter a — 


Sptometry, Bmbatotn 


«.or get an Offic ice ‘Position? 


Creat tor iS, ‘a 
desire. "Low tate, ey 


ite "ODAY? 
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SPRAYBERRY RADIO TRAINING 


~ TECHNICAL 
= KNOWLEDGE § 


Siar 
ay ¢ 


=a 


HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 


BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 
imeits jourbigemneetece say travecrs’ SUST OUT! FREE! 


“How to Read Radio Diagrams and Symbols” 


Jeeta across tn suctl's clea, simple way that you us- 
nd remember. 


You a New, Fast Way to Test 
Radio Sets Without Mfg. Equipment 
‘The very same Radio Parts I supply with your course 
for gaining pre-experience in Radio Repair work may 
be adapted through an exclusive Sprayberry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re. 
ceiver trouble-shooting. Thus under Sprayberry methods & 
you do not have one cent of outlay for manufactured 3 
‘Test Equipment which is not only expensive but scarce 


Prepares You for a 

or Good Radio Jobs. 
My training will give you the 
‘ciples s0 necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and Installation 
Work. 1 teach you how to install and repair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
my training will help you win higher rating and better 
pay. 


FEBRUARY, 1955 Buy Wer Savings Bonds and Stomps regularly. 21 


Flanked by @ copy of P.S.M. tell 


Something More About Fotheringham 
from a Buddy in the Marines 


‘Here are some more details about Pfc. 
Don L. Fotheringham, of the U.S. Marine 
Corps, from a fellow leatherneck: 

‘The winner of first prize (nonprofessional 
class) in the Porutar Science contest “The 
Plane You'd Like to Own" is all of 17 years 
old, and a veteran member of the fighting 
Fourth Marine Division. Born February 19, 
1927, in Salt Lake City, Utah, he had to 
bamboozle his way into'the Marine Corps. 
‘This was when he was 16 and a student at 
the Idaho Falls, Idaho, junior high school. 

First, he showed up at his local draft 
board, told authorities there that he had just 
turned 18, and registered. Measuring close 
to five feet 10 inches, and tipping the beam 
at 162, he had little difficulty. Next, he 
headed for the nearest Marine recruiting 
office, pulled out a brand-new draft registra 
tion card, and said, “I want to enlist.” He 
was accepted. 

Then came the toughest job: getting his 
parents to see eye-to-eye with him. But he 
jumped that hurdle and was sent to the 
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1g about the $1,000 postwar-plane contest, 
Don Fotheringham works on sketches for design that brought home the bacon 


Marine Corps Base at 
San Diego, Calif, for 
recruit training. While 
there, he qualified as 
a rifle marksman and 
expert with the bay- 
onet. His first real 
duty in a Marine uni- 
form found him at a 
Naval air station in 
Washington doing 
guard duty. It was 
while stationed there 
that he was bitten by 
the bug to get into 
aviation. The clincher 
came when he was 
granted a furlough 
and hitch-hiked home 
in a Flying Fortress, 
the first plane ride he 
ever had. Before he 
left for overseas, his 
parents again tried to 
talk him into going 
back to school, They 
even offered to regis- 
ter him in a military 
academy. Said he: 
“That's kid stuff; I'm a Marine now. 

‘And out here ‘nobody will deny it. 

Shortly after the Marshall Islands cam- 
paign, his true age and the details of his 
enlistment were discovered. The Fourth 
Marine Division, however, had important 
business to attend to in the Marianas, So 
Fotheringham w: 
base pending inve: 
cleared up to everyone's satisfaction, and 
the Marine again joined his buddies in the 
Fourth. 

According to his contest entry, his occupa; 
tion is “kicking hell out of the Japs so that 
I can return home to the following type of 
plane.” —T/Sgt. Martin Kivel, USMC, Some- 
where in the Pacific. 


They Could Have Done It 
Equally Well with a Lion 


Lrixp the math problems in this depart- 
ment most interesting. Here is one I'd like 
to pass along: Two hunters shot a deer. De- 
termined to find out what the deer weighed, 
and not having a scale with them, they pro- 
ceeded as follows: Knowing that’ their own 
weights were 120 and 180 pounds respec- 
tively, they placed a 

fence rail across a log 
so that when one of 
them sat on each end 
of the rail, they bak 
anced each other. 
‘Then, by exchanging 
places, they found that 
they again balanced 
when the 120-pound 
hunter held the deer. 
‘What was the animal's 
weight? —R. E, Mil- 
waukee, Wis. 
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YOU CAN BUILD 
FASCINATING EXPERIMENTS. a 


‘ou pet both radi : ge of mavee—enche. 
to help you 2 he tounn tay 


i TCTORY FOR YOU! 
real Radio experience with theee’many Take parte 
tnd subvansemblen, DeForets practical equipment 
fspatem (a pictured above) saves Lime «sper exe 
Feriments. You quikly build Radio Wecsiving Ciruits 
{hat work .-va\device for Light Beam Tramomiasion, | scr" rae 
ieuits, a Radio Telephone, and scores srlelane 
scinating projects. Learning Harlio at home 
fy practical. effective, and s0 interesting—with 
DeForest's “Home Laboratory.” 


YOU ALSO USE "LEARN-BY-SEEING” MOVIES (NMENT INTC, 


DePOREST'S TRAINING INCLUDES 

INSTRUCTION IN MOTION PICTURE 

SOUND EQUIPMENT, FM RADIO 
AND TELEVISION 


DeFORESTS TRAINING, INC., Dept. re 
2535-41 N. Ashland Ave., Chicago 14, Illinois, USA. 
Please send me—FREE and WITHOUT OBLIGATION— illustrated 
book, “VICTORY FOR YOU,” showing bow I can prepare for Radio 
with your Home Movies and Laboratory Kits, 


DeFOREST’S Eeaao 141 
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jee 
WEAREVER 


By Americac Lanyst 
Sout Pn Manfatrer 


s|e 


TELESCOPE PRECISION 
sets this pen apart! 


Sleek, trim, tailored, the 1945 Wearever Zenith 
introduces new beauty in appearance and perform- 
ance. Designed and built with a precision worthy 
of a fine telescope. Precision that distinguishes the 
ingenious “C-Flow™ feed, the 14-carat 
gold point, the very design of this 
handsome pen. See, try, buy the ruby- 
topped Wearever Zenith. Made by 
David Kahn, Inc., North Bergen, N. J. 


P 


5t 


at all 
stationery 
counters. 
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One-Armed Man Gives 
Tip on Tying Shoelaces 


| Tumry years ago, at the age of nin 
lost my right hand in a dynamite explosion. 
Since then I have learned a lot of little tricks 
| to get along without having to ask help from 
| those around me. 
Here's a suggestion 
that may be helpful 
to some of the brave 
boys who have lost a 
hand in the war: 
Lacing and tying 
shoes is no problem 
for a normal person, 
but it can be trouble- 
some to @ one-armed 
man. I cut off one 
end of my shoelace 
and make a double 
knot at this end. 
‘Through one of the two lowest eyelets I 
push the tip end up and draw it taut, so it 
is anchored by the knot. ‘Then I thread the 
lace, as shown in the illustration, until it 
comes out the last eyelet, when it's a simple 
| matter to make it fast by passing it through 
the eyelet again, and pulling it taut. It is 
easy to undo it, too, but it will hol: 
until it is time to remove the sho 
Montreal, Canada, 


When and Why Does 
an Airplane Blink at You? 


‘Wuar I don't know about airplanes would 
fill quite a decent-sized volume. One thing 
especially has puzzled me. It's this: some of 
the planes that pass over my house at night 
seem to have blinking lights, first on the 
wings and then on the tail, Is this my im- 
| agination, or is it some signaling system? 

And if it really is so, how is the blinking 
thing accomplished?—C, D, W., New York 
City. 


| _ 1’ no imagination, C.D.W., the lights really 
| do blink. Soon after war began, all_com- 
| mercial airlines adopted blinking tail lights 

of alternate red and white flashes. Most air- 
line transports now have not only blinking 
red and white tail lights, but a blinking red 
light on the left wing tip and a blinking 
green light on the right wing tip; also, in 
Some cases, additional blinking white lights 
above and beneath the fuselage cabin. It is 
purely a safety measure, and is used only in 
the United States—Ed, 
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SPRINGBOARD TO SUCCESS! 


‘Mane men today are using drafting boards to help win this 
war! ¢ The International Correspondence Schools 1 
Courses in Mechanical or Architectural Dra! 
have fitted many hundreds of ambitious men 
for better jobs in this well-paid field! 
* AIL I. C. S. Courses (covering 
400 business and technical 
subjects) are prepared 
by leading practical 
authorities, constantly 
revised to meet new devel- 
opments, Yet the cost of I.C. S, 
training is surprisingly low. * It’s 
not too late for you to start—help 
your country, help yourself! Mail this 
coupon today! 


BOX 7609-L, SCRANTON 9, PENNA, 
Without cost or obligation, please send me booklet and full particulars about the course before which T have marked X 


3 Koa be D Testile Designing 
Alc Conditioning and Electrica 1B Woolen Manufacturing 


‘ 
Beating Plum 
B Ketraeration Cetenm 


E 7 


i 
ii 
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ISCOUNT TO DISCHARGED VETERANS—SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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Here’s How You Can 
STOP | 
wearing out your Car with 


COLD WEATHER 
“DRY STARTS’’| 


During cold weather low viscosity win- 
ter oil quickly drains off of hot cylinder 
walls. When you stop your car—cylinders 
and pistons quickly become cold and dry 
of oil. When you start—metal rubs metal 
causing rapid wear. A pint of Pyroil in 
the crank-case gives winter oil the prop- 
erty of clinging to metal surfaces. It re- 
duces wear—it prevents rusting and cor- 
rosion and “gumming.” Ask your service 
man for Pyroil! | 


Manufactured and 
Guaranteed by Pyroil 
Company, W. V. Kidder, 
Founder, 942 Main Street, 
La Crosse, Wisconsin, 


PYROIL 
ADDS LIFE TO YOUR CAR 


| pyro company 


Sdatatn streets La Crosse, Wisconsin 
T want my car to last and run 

i 

\ 


roperly. Please tell me more about 
Byroil and how it can accomplish 
| tit for me. 


State 
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This Writer Tells Why 
He Takes Ouija Seriously 


In your December number a person asks 
for an explanation of the Ouija board. Since 
my mother used it, I am qualified to give 
the needed information. No one can get 
results with it alone unless he has medium- 
istic abilities, but often two people can get 
results even if they know nothing about 
how it is done. The spirits do the manipu- 
lating by controlling the muscles that move 
the pointer to spell out what they want, 
The spirits can do nothing that a human 
being can notice unless there is some medium. 
that they can draw power from to accomplish 
the result; the better the source of power, 
the better the result. 

My mother used her Ouija board for many 
years, and got great comfort and pleasure 
from it. In one case it foretold an event 
accurately.—A. V. B., National City, Calif. 


A Fair Question; but Tell Us 
Where to Get the Steak 


FOR THE SHORE, OOK Some of the boys 
were having an argu- 
ment about using the 
new radio waves in 
cooking, and we got 
‘on the subject of how 
much control there 
is. Here is my ques- 
tion: If you froze a 
steak in a block of 
ice, would it be pos- 
sible to fry or broil 
the steak without 
melting the ice? — 
H. G., U.S. Naval Training Center, Farragut, 
Idaho. 


Using short radio waves from a powerful 
diathermy apparatus, it should be possible to 
cook a steak without melting a block of ice 
surrounding it. Only the ice immediately in 
contact with the steak would be liquefied, by 
the heat of the meat itself. The heating 
effect is due to electric current set up in a 
conducting object by the short radio waves, 
and the steak would be a much better con- 
ductor of electricity than the ice. Therefore, 
no directional or focusing control would be 
required in this case. Since ultrashort radio 
waves can be controlled by suitable reflectors, 
however, there seems to be no reason why 
they could not be directed or focused ex 
actly like beams of light—Ea. 
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FREE vitae 


eet UAL LaLae EVERYTHING BEGINNER OR EXPERT NEEDS TO KNOW! 


7 DAY TRIAL! 


Simplified, Step-by- 
‘Step Methods of 
‘America’s 


MallCoupon 
For FREE 


tating 
| And man 


Examine 7 Days FREE! 


‘Send No Money! Mail Coupon NOW! 


‘wouldn’t give it up for many times Sts smait 
Price. Let us send “it's Fun To Sake Tt 


‘month later Pay small balance Of only $1.95, 
(Gis few cents postage). 

It, for any reason, you decide not to keep 
j, book, return it and’ owe nothing. ‘ou have 


(hicsee”Liat"anie Number aay) 


‘ 


MAIL FREE EXAMINATION COUPON TODAY 
FEBRUARY, 1945 Buy Wer Savings Bonds ond Stomps regular! 


fe ee ee ll 
| How to Make 


Money by Mail 


a) Bows protieably, sh Mt "edod fortune the om 


Extraordinary plain, simpleskill, know- 
how. No theory c 


Created dunng the war, the name "Cal-Aero emerges symbolic of 
hie sandarde oi Aviation Training. Having tained. more 
ian 29.000 pilots and 7 $00 ground.crew man for the Army Ar Forces, 


serince in tho taining ofthese men. It but natural, tn view ol the 
Correlated acuvities and planning foc the postwar petiod, under thie 
Same personal direction by Major C. C. Mossley, thatthe technical 
Phaso ‘ol Aviation Training should come under this datinguished 


CAL = 
TECHNICAL | 


mason ¢.¢. mosttty Neon 
LOCATED ON ITS OWN AIRPORT 
IN THE HEART OF THE AIRCRAFT INDUSTRY 
(GRAND CENTRAL AIR TERMINAL 
GLENDALE 1, CALIFORNIA 
(tos Angeles County) 


MAIL THIS COUPON TODAY! 


SITY EXTENSION CONSERVATORY. "G0 5% G20", 


CAL-AERO"... AMATION'S HONORED SCHOOL OF AERONAUTICS 
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"Meet the new foreman, Mrs. Irvin !” 


* How would you like to carry home the 
news that you've been advanced to fore- 
man? You've thought about it, of course. 
But what have you done about it? 
Training is the dividing line between 
the man at the machine and his foreman. 
Ie outweighs long service. Promotions to 
supervisory rank go to the men who have 
equipped themselves for the step up. 


Have you studied the managing of men 
at work? Do you have a trained man’s 
knowledge of Wage Systems and Job 
Evaluation, Production Planning, Control 
of Materials, Control of the Quality of 
Manufactured Goods? 


The famous Foremanship Course of 
the International Correspondence Schools 
gives you these—and much more. Don’t 
let the other fellow “step over your head.” 
Mailing the I. C. S. coupon has meant suc- 
cess for thousands of ambitious Americans. 
Act now to join them! 


BOX 76084, SCRANTON 9, PENNA. 
Without cost or obligation, please send me booklet and full particulars about the course before which I have marked X: 
‘Air Conditioning and ing 1D Tentile Desienina 
1a Schools o B Woolen Samulacturing 
tioning eal Knsinecting Pract ieoreer a 
Academie Schools 
Accounting = "(9 Advertising 
BArihmetis CBootteepine 
5 Biosinees Correepondence 


Steet Metal Draftine 
Shes Metal Worker 


se Home AdErE:8.. 
Present 


Age.. 


AM. 
mtreal, Cancda, 
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SELLS 95 STORIES AND 
NOVELETTES | 


ee ee sia an fe 


Why I Dox L 
You Write?) 


I's much simpler than you think! | 


GO, many people with the “germ” of writing in them 
simply can’t get started. They suffer from inertia. 
Or they set up imaginary barriers to taking the first 
step. 

Many are convinced the field is confined to persons 
gifted with a genius for writing 

Few realize that, the great bulk of commercial writing is 
done ‘by’ “so-called “unknowns.”" “Not only’ do, these “thousands 
fof men and women produce most of. the ‘ction published, 
ut "countiess “articles on business aflas, home and shop 
rafts, local and scientific activities, gardening, homemak- 
Ing, etc, as well 
ich material is in constant demand. Every week thousands 
of checks. for’ $25, "$50 and $100. go out to. writers ‘whose 
fatent“ability was pethaps no greater ‘than yours. 


The Practical Method 


Newspaper work demonstrates that the way to learn to 
write is by writing! Newspaper copy, desk editors waste no 
Uime on theories ‘or ancient classics, ‘The story is the thing 
Every” copy “cub? “goes through the course of. practical 
criticlsm—a_ training that turns out more successful’ authors 
than any other exp 

That js why New 
instruction on. the 


to metropolitan ‘reporter 
studying’ the individual “styles of model. authors. 

Each week your work is analyzed con- 
structively” by” practical Grad. 


iy they help to clarity. your own 
distinctive style. ‘Writing toon becomes 
easy, abuorbiag.” Profitable, “too, as you 

the “professional” touch, that, gets 


material accepted by editors. Above 
all, you can see constant (progress Week 
by’ week as your faults are corrected and 
your writing ability grows. 


Have You Natural Ability? 
ur Writing Aptitude Test will re- 
veal whether “or mot you have “natural 
{alent for ‘writing. It will analyze" your 
powers of observation, "your" imagination 
nd dramatic instinct. You'll enjoy. take 
i this test. There ig no cost or obliga 
Aa.” Stuply mail, the” coupon, ‘below, 
loday, Newspaper eof Amerie 
One Park Avenue, New York 16, N.Y: 
‘(Founded 1925) 


‘Newspaper Institute of America, 
One Park Avenue, New York 


out cost or obligation, your 
uk "Aptitude Test ‘and further’ infor- 
‘mation about writing for profit as promised in Popular 
Science, February. 
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~ “ MoToR’s New AUTO REPAIR MANUAL 
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ANY Part of ANY Cai 


OW you ean “polish off” the 150 Offcial Factory Shop 
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“Suppor li-aiking aren, SEEWOW MUCH YOU GET! eihotedgn 
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A eR A | ie Ene nae ere, end 


showed you all the things you service, repair, adjustment, re- 
needed to know about repairing placement, tune-up. facts on 
‘and servicing the cars they had alll makes and models, 1936 to 

ufactured! 1942. More than 1000 cut-away 
really what you get in photos, diagrams, drawings 


ight gt your Ehow you exactly WHAT to do penta; “compres 
fingertips, the main “dope” and HOW to do it, Used by ing Wear gine Cletran 


U.S. Army, trade and tech Stowrators 

nical schools everywhere, thou Speefdcatfonns Fr 

Sands of auto servicemen. opens ete 

Now YOU—without cost Stim feaneasiniong: 

ean “see for yourself. what plone eras’ Prone Ends Wheels 

a wonderbook MoToR’s way ‘Rear Ends, etc. 

‘Auto Repair Manual really 

Pere 
1 first-hand how 

Parmer caerrTaMmeY NAIL COUPON NOW FOR 7-DAY FREE TRIAL 

first few times you use it. 
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sraces a "brings, your, 
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‘SAVE sci, We pay postage if you ENCLOSE full 


high standards ofrepalr work, 


Bayt. (check, m.0.). Baie T-day return refundprivilere, 
Lidascesesesanasiees 
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The famous 64-page, 


fact-packed book 
that has stimulated 
ands of men! 


“Forging Ahead in Business” is a practical, 
thoughtfully-written book with “punch” and 
common sense on every page. It carries a 
message of vital importance to every man who 
wants to make more money, get a better job 
and improve his station in life. 


Partial Contents: 


Noted Contributors 
Among the prominent men who have con- 
tributed to the Institute's training plan, which 
is described in “Forging Ahead in Business,” 
are: Thomas J. Watson, President, Interna 
tionalBusinessMachinesCorp.;CliftonSlusser, 
Vice President, Goodyear Tire & Rubber Co.; 
Frederick W. Pickard, Vice President and 
Director, E. I, du Pont de Nemours & Co. 
Simply return the coupon below, and your 
FREE copy of “Forging Ahead in Business” 
will be mailed to you. 


MAIL COUPON TODAY 


ALEXANDER HAMILTON INSTITUTE 

222, 71 West 23rd Street, New York 10, N.Y. 

54 Wellington Street, West, Toronto 1,Ont. 

‘me, without cost, a copy of the 64-page 
iG AHEAD IN BUSINESS.” 


Firm Name... 


Business Address. 


Position. 
Home Address. 


Buy War Savings Bonds and Stamps 


Prepare now 
well-paid position today 
a postwar career that is different, 
and profitable. Photography offers 
creasing opportunities for both men and w 
FREE book tells how N.Y. I. experts 
train you at home or thru resident, di 
instruction in our up-to-the-minute N.Y. studios, 
ALL branches of black and white, motion picture 
and COLOR photography. Write TODAY! 
New York Institute of Photography 


Devt. 10 West 33 Street New York 1, N.Y. 


‘FREE SAMPLE LESSON and 
JGAGO TECHNICAL COLLEGE | 


POCKET ADDING MACHINE 


n for INfetiine ute 


DRAFTSMEN | 
NEEDED 


PREPARE NOW fora 
BETTER JOB 
AND GREATER 


> OPPORTUNITIES 


ae ahold 
e have greater 0p} 

soot ote to Wocoie draftaman. Or 
‘eraployed in rout work and ‘want's be 
Sein real arattam: 

Stare now to quall 


retical up-tordate trainin 
‘its’ men for responsible 

Bpens oportanities, esin draft 

it'and frail the coupon below for FREE inform: 


AMERICAN SCHOOL, Dopt 00246, Drerel Av. at Sth S Chicago 37, 
Gentlemen: Send me FREE information covering special 
‘training'in subjects checked below. No obligation om my’ part. 


(9 Electrical Engineering 
Di aineering 


pian eat 
‘check il 
jon tut 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


Learn by Doing! 


Use real Radio 
Equipment Furnished 
with your Course 


‘Shop Method Training Wins Good Jobs 


e. 
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In the Shops of Coyne 


now in America’s leading field for a Add job that 
Will be a good fobs with a real focure wine tie oar ie 
over. Trained Electrical men needed now. They will be 
needed probably more in peace-time. Don't be one of 
the untrained men that have to compete with thousands 
of other untrained men later. Get your electrical train- 


ind be ready for real opportunities. Right 
include extra training in Industrial Elec~ 
tronics at no extra charge. 


Job Help After Graduation 


Many ambitious fellows do part-time work to help out 
with living expenses while training for big opportunities 
in Electricity. If you need mart-time work, my ete 
ployment Manager will help you ict it. Also, Ifetime 
‘employment service after graduation. 


tuition. payments st 
training period is over. 


Mail coupon NOW for my BIG, FREE. 
BOOK called "Electricity—Gateway 
nity!” I's packed with facts 
urea of students at work in iy 
big shops. Til tell you about my" 
uation Plan" and other plans 
to help you. ACT NOW TO MAKE 
SUR GET MY PRESENT 
E OFFER! Sending for this 
interesting, free book can be your first 
Big step to success in Electricity. Mail 
the coupon today. 
H.C. LEWIS, President 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina, Dept.25-73,Chicago12,l. 


H.C, Lew 
COVNE 1001 
5005. Pat SoHe 
fo “Pays after, 
Haina ia tndusceial Piectrome 


ADDRE 


erry s 


ARREST HIM, OFFICER 


FLL HAVE COMPLETE FACTS ON THE OTHER 
FELLOW TOME 


Secret Se 
Seo golow ae datuck 
tllche exciiement of bis chase after 
the counterfeit gang. Write NOW for 


FREE “ies” 
No. 38 Made to His Chief! 
eee oT Sa 


3p a ee eliement ral 
Fisher RuGULARe i 
RRWARD MONEY, 53% ot 
sil Térptifention Baresos in Us 
Bz tAS peocents or ragga! ite Yor Free Report, . Binge 
[ow prices. aay Terms Offer. 
‘Uterature wil be sent only to persons stating their ago. 
INSTITUTE OF APPLIED SCIENCE 
1820 Sunnyside Ave., Dept. 1362 _ Chicago 40, Illinois 


coc 
=feat IBA. 


Learn REFRIGERATION 
and AIR-CONDITIONING 
ARE YOU HANDY WITH TOOLS? 


Exceptional opportunity for men of all ages up to 60. 

jemand for repair and service mechanics in both 
REFRIGERATION and AIR-CONDITIONING in acute 
and will continue after the war. You can easily and 
quickly— 


Learn to Be a Service Mechanic 
at Home or in Our Shops 
Our practical, thorough course is easy to grasp and 
can be studied at home in your spare hours. No previous 
experience is needed. A common school education is 
enough. Learn how to start your own business with 
$50.00 worth of tools in garage or basement. Open 
ur own shop oF take a well paid job in this active fed, 
Write for free booklet 
< oun Twn | today. No obligation 


whatever. 
REPAIR SHOP | mai coupon ToDaY 
Send for 


FREE BOOKLET! 


Mechanics Training Schoo! 
4701 W. Pico, Dept. 5-2, Los Angel 


free catalog and full details. 
Nome. 


Addeess 
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City 


po 
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@ Leaders in science and industry have long been saying, “Keep your eye on Plastics.” 
But now the time for action has arrived. The future of huge possibilities has already 
begun. Developments in Plastics for hundreds of wartime uses have set the pace for 
revolutionary changes in peacetime production of thousands of products, 


Today there's a big need in vital war production for those who 

are trained in Plastics, From one to a hundred articles made 

of Plastics must be supplied for every man in our fighting 

forces. Start training now in Plastics Engineering, in spare 
time in your own home. Fit yourself for a responsible, well-paid position. Help 
to win Victory. And at the samie time you will be preparing for even greater oppor- 
tunities when the war 4s over. 


There is scarcely an industry in which these so-called “miracle materials” will not 
play an important part. After the war many old materials, methods and siallls will 

Teplaced. Acquire the all-important “know how.” Be ii 8 position to step into 
one of the key jo 


THITNTTTT Tur at least part of your leisure time into money. Quality at 
eng Wi] home for a larger income in an interesting career. Build 

TUACRZNIS greater security for your future in a vocation that looms large 
n on the horizon of the new industrial era, Hours you might 
otherwise waste can put you well on your way toward lasting success. 


It's Ce? to find out about Plastics training. To get details and outline of study pre- 


nln 


pared by specialists, and about the school that has helped thousands to success 
during the past 46 years, write us or check and mail the coupon. Send today. The 
sooner you take this e 
step, the sooner you ME - STUDY TRAINING SINCE 1897 
reach your foul andreap the = ,0.o—. clea asta ta ao —_ 
susie wf Take This First Easy Step 
AMERICAN SCHOOL OFFERS => 
COMPLETE TRAINING SERVICE 5 HAIL COUPON NOV 
IN MANY SUBJECTS - 
You who have not completed high {aj | AMERICAN SCHOOL, Dept. ¢ 246, Drexel at 58th, Chicago 37, Ill. 
‘school oF have missed vocational train~ H Thleace and FREE and postpald, bulletin and detatla 
ing in college, and who cannot spare a of the Subjects 
Hime to go away toschool, ean complete CS, ENG'R 
Your education in your choice of many | Bueceigeration 
fubjecta. Several of thes are listed in = yaaa buiiieg 
SkSenich you are interested, All in Sa Bkscemorive 
name and address, clip and mail the <<] pAvition Deatting 
coupon today. Sy Skint, 
‘Loom 


Adare. 
Dent. G 246, Drexel at sith Street, Chicagos7 Wi city... 
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HOW NON CAN BUILD A 
MIGHTY BODY 


Quickly! Easily! Pleasantly 
=in 10 minutes a day in your own home 


“The World's greatest molder of men"’—at last reveals to 
you In these five complete book-courses (value $5 each) 


1, How YOU can Build a Mighty ARM! | 


2ittow You con oud mm | 
<‘nio cmer 


3. How YOU Can 


4. How YOU Can Build 
Mighty ORIPI 


AUDELS Carpenters 
= oe s Guides 
4yvols.$6 


Complete Grip Cours 
5. How YOU Can z 
Build Mighty LEGS 


BOOK WITH PHOTOS OF FAMOUS 
MAIL COUPON NOW 


NAME, 


ADDRESS 
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BLTItR JOBS-BETIR FAY 


FOR SKILLED MEN! 


QUICK TRAINING BOOKS 


SHIPPED FREE for Examination BIG BOOKS 
APPLIED 


ELECTRICITY 


NOW is the time for e 


y ambitious prepare 
better job at bigge with American Technical S 
to-understand self-training books. All sets i 
ingly prepared by long-experienced experts and profuse 
illustrated, Spare time reading can give you the “know MEN who understand electric. 
how” that brings more money. Use the jiffy index to find ity are needed in all kinds of 
out what you need to know in a hurry. Any set of books industries. This New 10th Edition of 
sent free for examination. 2700 illustrations and 134 tables, Lat 


BUILDING, ESTIMATING fs lly ecverel, Ines 


and CONTRACTING and many 
© Volumes. This big set should make Sent on trial. Denon SEBS 
Te eaay for any carpenter to become 

~ Invaluable to bullde uu 


AUTOMOBILE ENGINEERING 
20th Edition—6 Volumes 


MODERN 
SHOP PRACTICE 
New Edition —8 Big Volumes 


2000 pases with nearly 3000 fitustrat 


Whether you are expert or beginner, you will find 


eitcteney. 
‘diagrams, 


PRACTICAL AVIATION a ger 
6 Volumes Prepared by Expert: sin the’ volumes, Among 
bore eo a > ws ‘canageroants 


Telatlons instra © and hundreda of jects which cam 
Se you for a better job. Total price only 


first ‘$34.00. Sent on trial. 


eree tee : DIESEL ENGINEERING 
DRAFTING $Nolomes, Over, pages, Hun. 


and written 
ot blueprint, 
help you to sequlre “know how" 
5 Volumes, 1600 pages. Total p 


ra ean understand every wo 


farts and diagrams which will [cs SEND COUPON TODAY 


ind prepare for a good AMERICAN TECHNICAL SOCIETY, Dept. X 220 
Drensl at Bath Strest, Chieags 37, fie 


Information, Read the generous olfer Ise 
‘nd send today. 


AMERICAN TECHNICAL SOCIETY 
Dept. 220, Drexel at S8th Street, Chicago 37, 
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AfGenans 


Information you can depend upon is packed 
into these two big books written to help ama- 
bitious inventors like you cash-in on your idea 
wo big books that have helped thousands 
of inventors by showing them what to do to 
secure a strong patent. 


Here is sound information you 


will need before making one 
movel Everything is explained 
in detail... step by step. In 
addition, book contains dia- 
grams of 115 Mec Move- 

s—just what you may now 


AY 
belo 


ble book 


xd to complete your inves 
. and FREE. Use the coupe 


\, HOW TO SELL YOUR INVENTION 


“When and How to Sell Your Inver 
tion” points out nece 
your invention. A boc 

\é pased on our 47 years’ dealings with 

coupon today. 

Valuable "EVIDENCE of INVENTION” Form 
properly submitting rough sketch 
and necessary details of your ji 
seriously interested in_ patenting 

your idea, It's FREE for the 


i\ when you are ready 
inventors. send the 
an \ This form contains space for 
vention. You'll want it if you 
asking 


Fill in and mail the coupon 
now. Read the books 
then, if you feel you have 


EVANS & Co. 


Registered Patent Attorevs for Nearly 50 Years 
'§40-B Merlin Bldg., Washington 6, D. C. 
int Protection” and 
‘and How to Sell 


ation” form, without cost or 


Address _ 
City and State. 


Figures Ohms, 
Watts, Amperes 


a eat I Volts ... Quickly! 
= sm, [Any Ohim’s Law 
= 2 Problem solved 


with one setting 

~ of slide. All values direct reading. (4%4'x9") 
Send only 10¢ in coin to cover cost of handling 

OHMITE MEG. CO., 4943 Flournoy St., Chico, 


44,10. 


LEARN AT 
Di, ff Animals, leads, Fisnes, Pets; to TAN, 


Be a Taxidermist. Profit and FUN. 


bf 
FREE BOOK fae tee hee 
NOW absolutely PREE. Write TODAY. i 
Send Postal TODAY for FREE BOOK. State AGE. by 
KW. cw E' - 3992, Omaha, Wo, 


4 5 ie 
Money whe Povtivae reedeilin 


INSTRUMENT TECHNICIAN 


Permanently profitable careers will be open to men who 

ough ASA 

aislines, commercial, 

private and milicary flying—skilled technicians will install, 

test and repair the extensive instrument sets required by 

deta aviation. These will be interesting, well paid posi 
tions, with a real future 


become specialistsin aircraft instrument 
training. For every type of plane— 


Great networks of global airlines will demand trained spe- 
.. NOW is the ¢ 


VETERANS! SERVICE MEN! CIVILIANS! 


Ger complete information on A.S.A.L resident school courses 
SEND TODAY for 
this Interesting 24-page Booklet 


AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 
5247 6 Sefer al Us Hoes 2, ate 


Buy War Savings Bonds and Stamps regularly. 


HOW WILL YOU 


FIT INTO THE 


POSTWAR 
WORLD? 


LEARN PLAST 


Piastics are playing an increasingly important part ia 
almost every industry—improving old. products and 
creating new ones. That is why such a brilliant future 
is predicted for plastics in the postwar period—offering 
‘opportunities to farsighted men and women who firow 
plastics. Now is the time for you to prepare for a 
career in this fast-growing field, 

LEARN AT HOME—You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 


FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
graphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, “Plastics 
Trends," keeps you posted on new developments. 
17-—Dept. P5-2, 


Plastics Industries Technical Insti 
221 N. La Salle St., Dept. PS-2, 
Gentlemen: Please send me the bookler 


te 
Chicago 1 


[ Veterans: Check here for special 
GW under 18: Check here for special booklet. 


FEBRUARY, 1945 


221 N.taSal 


SPECIAL RATES FOR SERVICE MEN 


Paste on penay postcard 


"World of Plastics" and information 
on your training program. I understand there is absolutely no obligation, 


ICS now: 


COMPREHENSIVE—Learn the various phases of 
plastics from this course... . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS —The Plastics Institute is 
‘America’s oldest and largest plastics educational organ 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field. 


START YOUR FUTURE—TODAY! Mail the cou- 

pon below now! We will send you an interesting 

booklet filled with valuable information on plastics and 

tell you how, at small cost, you can prepare for a career 

in this important industry. Don’t put it off ! Mail today! 
» Chicago 1—Dept. PS-2, 4 


VETERANS 


Envelope of 


FREE BOOKLET 


Send For It Today! 


Buy Wer Savings Bonds and Stamps regularly. 39 


\ PRA W CARTOONS 


KUHN SCHOOL | oF CARTOONING 
INDIANAPOLIS 


420 MURPHY BUILDING 4, INDIANA 
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Make your letters Cick! Learn to put 
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BECOME AN EXPERT 


ACCOUNTANT 


: 00, 
her cane $1 2b, Money back, ih ‘not 
Sitisfed. Spec 


Leatherette ease T6e additional, 
‘TAVELLA SALES CO., 21-8 West Broadway, New York 7, Ns Ye 


INDIANA TECHNICAL COLLEGE 
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: | [NVENTORS 


Do Not Delay! 


Have you ever been startled by seeing a successful article on 
the mash hy. T invented THA? 
SF didn't thine ft was saluable ghough to 


ne 

Ep to find someone eee eaping the reward that could have 
"The Thaventor with a valuable Invention should act NOW. 
Send TO-DAY—to RANDOLPH f& BEAVERS, 


PERSONALIZED SERVICE s0°0'csh 
geod me fall particulars go, Patents, fees, et 
“RECORD of INVENTION for 


Name. 
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REPAIR * RADIO EQUIPMENT 


PREPARE NOW FOR A BETTER JOB AT HIGHER 
PAY IN THE RADIO-ELECTRONIC FIELD. 


Complete Basic Radio-Electronic 
Training for Beginners...FOR ONLY *5 
EASILY WORTH $50 IF YOU BOUGHT IT AS A COURSE 


No sirl Radio- 


cronie Training do: 
have to.be expemive fo be good. Actually, the latest Radio-Biectronic developments 
A.A. Ghirardi's famous 972-poge RADIO. Nothing is omitted or condensed, Eoch step 
PHYSICS COURSE book gives you just the is mode erystal clear by thorough © 
i ‘than '300 illustrations, 
contcing Sell-Testing Review 
‘$0, you con check Your progress 
sp of the way. There ere no lesions 
for—no monthiy payments to make. 
More universally used for home study, by more 
‘Signal Corps, Navy and civilian schools and colleges 
than any other book of its kind! 
{All you need is a1ittlo spare read 


(ee Peraa ar 


"1 through Boric Electricity (over 300 pages) to 


De pleasantly surprised how easly 
Youll master the wubjecta that 
Sther Books and. courses make 
sem very complicated. Our 5-Day 
Money-Back guarantee epables 

ine this great book 


faking for Ave full dayo—and pet every 
Fee aeietee cent of your money back if you're 
Hadioaeetronis fundamentals? not. more than ‘fatisted.” Sead 
At‘howe without am lastrvetor. coupon today" 


HERE’S HOW TO LEARN MODERN 
SERVICE WORK without an instructor! 


Chips MODES F water eyed R 

youlthetatintr witnraiog 
HEUANDUBOT ie Gout 
"ett ewan to fae ea 
cleo You rang 
Seaton 


fag" your own 
mene 
alyniat ‘Testi 


Youtep by step thi 
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ns fenin).oope eben aine See berawettatons and dren 

Washenziay fst ase Bott se andeeella ot praee fo og.ana ¢ 
Sepamat ideas Seat Eaetes es 


the‘trouble exactiy—tails you nd, them faxt Only $5 com- 
exactly how to 82 it—sotthout plete. (66.80. foreign) “on” our 
‘thy dadorate testing whatever? {-DayMoney-isack Guarantee 


JUST LOOK UP z= 


Hs 
r RADIO & TECHNICAL DIVISION 1 
1 Murray 2111 Books, Inc., 

ope an 8 hdl Ave, New York 16,8. ¥- 
©. Paco find $ for books cheek or ©. end 6.0.0. 
G:Eatett at Soace, TaN Ma, Pay Tes books 
Sai aga Rd POSE ty ony bce 


go . puRsE 9, MODERN RADIO. SER- 
G. RARIO.RENSICS COURSE ViCING 5 (85.00 foreign) 


SS 
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MONEY-SAVING OFFER 
See coupon for special combination offer on 
MODERN RADIO SERVICING and TROUBLE- 
SHOOTER’S HANDBOOK— over 2040 pages 
representing a complete service library for 
‘only $9.50! ($10.50 foreign) 


© RADIO TROUBLE. MONEY-SAVING OFFER: | 
SHOOTER'S HANDBOOK $5 Modern Radio Servicing AND 
eee $8.50 for the two ($10.00 foretan) 
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RADIO-ELECTRONICS DIVISION 
COYNE ELECTRICAL SCHOOL 
8. Paulina. 4, Chicagal2 
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STATE, 


Learn to Service & Repair 
JELECTRICAL APPLIANCES 


ET without obligation. 
PACIFIC TRAINING SCHOOL 
4701 W Pico, Dept. AS-2, Los Angeles 6, Calif. 


SHORTHAND in 


Weeks at Home 


55 i broad ‘St. Bepts 535" Faiteae 


Buy Wer Savings Bonds and Stomps regularly. 
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REFRIGERATION 
AIR IR_ CONDITIONING 


rte rney taser share 

Seley installing, tervicingand ‘oaintalntne 

Feireration and Alr Conditioning equipment. Get 

Beacical tring by home sty balanced with || OM 
nl practice uhing real shop equipment esta 

‘sat ‘de the boss Ih Your ‘own, shop or prepare far employ 

iment opportunities, Write for details TODAY. 


UTILITIES ENGINEERING INSTITUTE 
Dept T4314 W. Belden Avenue Chicogo 14, i. 


MONEY- 
MAKING WU 


Detroit atsinar west Sama 


Learn this 
Profitable 
Profession 


IN 90 DAYS 
AT HOME 
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money” from 
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Money-Making Career Open 
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tut AERO TECH campus 


covers many acres and thousands of squae feet of modera 
laboratories, shops and classrooms. Many civilians and Serv. 
icemen received theie start in aviation from here. 


+s:TO VETERANS OR SERVICEMEN 
Expand your aviation knowledge by planning now to enroll 
in Acro Tech's special, advanced Courses, This will inure 
s-war opportunities in the new “aviation age,” which 

{Til equize treed, alert men by the thousands 


+++TO CIVILIANS AND WAR WORKERS 
You can do a beter job in hastening vicwry by working 
"Aero. Ted 
ing is especially laid out 
F aviation era ~ investigate this plan. 
GREATLY EXPANDED COURSES 
New requirements by airlines, service depots, feeder-lines 
fand the need for new types of aviation trained men 
Created many new courses now offered by Aero Tech. Always 
‘upto-the-minute, Aero Tech weps abead with special plans 


for the ‘age of the fucure.” v i 


Airport operations 
Tech 


eatoerog ~ comply de 
sigh projects ore carried out 
bby Aare Tech students. 


Instroments—lotest type in- 
struments, gyros, avtomatic | em types of rodiol and in-line 
plo used for aining. ‘engines used for taining. 


O GET COURSE BULLETINS NOW... 


Engine overhaul ~ oll mod- 


Winter classes now forming 
‘Thousands secured their start from this nx 


tin ssitution ..- thousands more will secure a 
fay" on their careers by attending Aero 
Hab i tae sear fare Sod coupon be bse 

can tr Bulletins NOW— act today. 


‘icc nd fopne AERO INDUSTRIES 
Medes Tees 5347 w. Sen fornond 


‘TECHNICAL INSTITUTE 
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PRINT ANY PHOTO 


on Paper,Cloth,Leather or Wood 
SIMPLE, EASY TO USE 


‘Magic liquid takes only 2 minutes to repro- 
Sry, karibertnits Tacs, sentin cbe Wort 
wash ‘off- Won't hurt ‘negative. or fabric 

Personalize your belongings! 


PORTRAIT 
PAINTING 
AT HOME 


EARN MONEY 


STUART STUDIOS. Send for free book today. 
121 Monument Circle, Reem 282, Indianapolis 9, Ind, 


@ ak 
REFRIGERATION 
AIR CONDITIONING 


Conditioning and Refrigeration are among the great in- 
‘ustries of today and tomorrow. Installations everywhere— 


land men Who have the “know how ould ride klong 


T H N Before the Expected “How to Make Money 
Fain NOW expansion Begins With Simple Cartoons” 


Experta predict large demand for men to Wis free; 
install and service Air Conditioning and 
Refrigeration equipment... . Rise to th 
kind of job which requirea a competent 
trained man who can carry the renonai- 
tien of installing costly equipment an 
Talntaining it If be knows the answer 
when he ia called in for consultation, bis 
‘grows and hs pay should grow also. 
‘SUCCESSES May Repeat 
Popes resiise where you might be tooaytt yoy 
fad 'beon inom the groand foe when same of 
‘car great indurriea oyun? Mes who nee snesd 
Sie fore apt to. be tye omen who later caus tn 


cots 170, 
Sn'ehe growth ofthe indostry 

FollowThisWaytoKnowledge stwy ENG 
ecole wl take get you rnd forte ryered Eaueationst 


eqgome pyeent joy orngk or | Seer tl remy atsteae 


CARTOONISTS’ EXCHANGE 
ent Hill, Ohio 


mz, You learn frst through bome 
how tg handle natallation, Maintenance, 
vice Workon Heefrigerat re 


aioningeauipment. Thenyoucan get practical 
je in our big shops under capable in- 


‘Seal tere bel you learn, Wheat ¢ ann LANDSCAPE 


Seetesyeeted retical 

Eline Gan eanediehinat tala 

GET FREE FACTS RIGHT NOW! GA Rr DENING 

Reweroumedinetgeeaplne tues giet | Prevare for the east porta bope-blaine seer. A 
Eiracta tree ec eeiot hace 


and 
sensational etary of what 
‘don and Air Conditioning. Mall the | ERS. etc. for profit or 

Fite! 
NATIONAL LANDSCAPE INSTITUTE 
Dept. PS-2, 756 So. Broadway, Los Angeles 14, Cal, 


ARTISTS MAKE MONEY 


‘Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


‘ART INSTRUCTION, ONC, 2145 Art Instruction Bidg., Minneapolis, Minn, 
(Formerly Federal Schools, inc.) 


Spledldopportsalin, Propaein pars 
learn aap Seen cre arti eoarala etre 


4 W. Belden Avenue, Dept. 325, Chicago 14, 1m, 
Please send FREE FACTS aboot ities ta 
‘A Goudilonn and biectrl Redrigeraton. Thavermarked 
SAlr Conditioning [Electric Refrigeration 


peed, common schog! eauention uifice 


PHOTO ne fot acc nana 


NAME 


ADDRESS. 


GET INTO 


START 
YOUR OWN 
BUSINESS 


SHALL CAPITAL — WORK AT HOME 


BOOKS FOUND FREE! 


What books do you want? 


i gs, No chases for eating od books 
SEARCHLIGHT BOOK GENTRE 22 East 1700 SL New Yok City 3 
For Best Opportunities 
Now and After the War 


LEARN AT HOME FROM ENGINEER 


scramble for oninary 


a] 
1 Will Train You 
Until You Get a 
GOOD PAY JOB 
And I'll furnish all 
WORKING 


‘AMT working tots, table snd, 
at area 90 


“Pll show YOU 


how to make yourself 


COMMANDO- TOUGH 


OR IT WON'T COST YOUA CENT!” 
says Geange F. Jowett 


WORLD'S GREATEST BODY B LOER 


GIVE ME 10 MINUTES A DAY! 


Vl Show You My Secrets Of Body Building 


This 
SEND FOR Fe EFNE FAMOUS Book 
ePMl BES ase! 


= 
OOK WITWFHOTUS OF TAMOUS STRONG REX 
same egal COUPON WN FREE 


pol amass 


255'Flntn avenues Dept. 562. 


Fam 5 courses for... 81 0 


2 Get tnto Good Paying 
nd giviag’yourself_ a chance CULO) Aedi AUT 


for advancement 


large national organization founded 1927, 
Write today for Free Facts—No obligation 


Ssh e UTILITIES ENGINEERING HMSTITUTE 
DEPT. 325X, CHICAGO 4: 


The Croft Library of 
Practical Electricity 


SUPREME PUBLICATIONS cuic 
JIU-JITSU HOW TO BECOME EX- 
PERT, Keep Health, Have 

Fun. Teaching 35 years. Send 10c for sample lesson. 
ol Jiu-Jitsu, Dpt. AA, 5 W. 52 $1.,N.Y. 19 


NEY IN RABBITS-CAVIES 
WE BUY 2. 


listen to this Record! 


SPEAK <—s 
SPANISH 


FRENCH, GERMAN, OR ITALIAN 


Chartered Institute of American Inventors 
BIE opportunities awaiting Americans who speak Spanish Dept. 3, 631 Pa. Ave. N. W., Washington, D, C 
earn is easily as a child learns—"by listening’” to these 


“Only 15 Minutes a Day a ATENTS 


S have found it the most fascinating, mo AND HRADE MARRS 
UES a a cg €.A.SNOW ECO. 


for PLEASURE AND BUSINESS.” INVESTIGATE! Resistered Patent Att 


Sent on 5 Days Approval 


eee = PATENT YOUR IDEAS 


ineeresting SEND FOR FREE BOOK —=——e 


svsh PEARL te, #1. 


Inventions Wanted 
Patented or Unpaiented 


THOUSAN! 


ANY BOOK IN PRINT 


Delivered at your door. We pay postage. 
SG] Sitcdart autora, new books, popular esta 

Eieetged ction. reterence, medienl, mechanic 
Lt dren's books, ete.—all at 


1/2 E 


N. 
Please send me f¢ee—without obligation—your booklet, “The 
Cortina Short-Cut," 1 am interested in (mark) 


SPANISH [ FRENCH ( ITALIAN 0 GERMAN 
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ie FUTURE! Get set for life with one 
igreatest industeies: Quick cash profits 
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We have Important Masonic books for 
Blue Lodge, Chapter, Commandery, 
Scottish Rite, and Shrine. 
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UALS ARE USED THE WORLD OVER 
Send for free catalog of bc 

‘Oda Fellows, Kn) 

EZRA A. COOK, Pi Box 796, RP Chicago 90, Ml 
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ITE,” Sine 1302, 04 © Lede 


Earning $30, 
Use Your ae Time’ 


a Profitable Art Career! COMMERCIAL | 


ART, DESIGNING and CARTOONING 
—all'tn ONE complote haute stuly course, XO 
Devious Art experience necessary——we teach, 
Foustep by step hundreds have profited 
y OUF Bragtical method. TWO ART OUT- 

RNISHED. Fell intermation. in 
FREE BOOK. “Art for Pleasure & 
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get full information on the cou 


WATCHMAKIN 
‘ ra; 


PRACTICAL UP-TO-DATE COURSE 7 


Magn SELF-INSTRUCTION COURSE 
Q) Teaches you the practical side 


arous Copyrettea Saccert=c 351 
NELSON CO., Dept, 6501. 3215. Wabe: 


321 S. Wabash five. cheno 4, 1. 
on about the course (or courses) Ihave 
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FULL 17 POWER—Over 312 Feet Long! 
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POPULAR SCIENCE 
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fon sale March 1st. 


POPULAR SCIENCE MONTHLY—351 


FOURTH AVE.—NEW YORK CITY 
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ADVERTISING 
‘ADVERTIBING Placed everywhere lowent 


MAKE unusual spare or full-time proats 
Showing genuine Leather Jackets, Taine 
goats, 200" Styles and Comfort "Shoes, 
Semple ‘Outfit’ Pree. Rush. Postcard 0 
Consolidated Shoe. Dept. 5-90, Chippewa, 
‘Wisconsin. 


LOOK Here! Wanted—Men and Women 


2D alin ines on out capa Sel | 
‘ADVERTISE Absolutely Pres—Wo “Gatgh™ | some 300 tarm-home Products, ‘Thotsands 
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200, BUSINESS ideas-Plana Gehemes Rare 
‘Fopmulas-Exposes. Formica Company. 
314 Riefaber, Dayton, Ohio. 
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‘Leonard, 1069 Pinewood, Toledo. Ohio: 


‘AMERICAN POLICE 310 JITSU 
Learn, Ju-Jitsu, 


‘Montreal 3, Canada. 
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AMAZING new Moto-Vator injects water- 


plete details: Dept 8, SX Labora 
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| de"Pactic Streets Sai Eur Obispo, Call: 
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NOW an amazing. powerful, non-rationed 
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WAS ay Mane 
Mian Taois Moe" ade, eka 
tee 


Iitnbusy ete: Hera A, Cook, Pu 
POP Wie Hoes RaW. Chieawo 90. 1 


RUTHBELLA™Love Journal, (Sansicehi)— 
‘etuxe profusely decorated Library ale 
tan, Price 83.00. Pocket “Vietory"™ Eaition, 
price $1.00, Sole distributor: Perrantebooks, 
OX B13, G.P.0, New York 1, New York, 


IPWty Wealth You Desire. A Book you 
‘can't afford to be without. “A ‘Dynamic 
Pores fot hew hope and Invpliation, Seven 


‘FREE book atglonge. Hardy 
cbuneds Banker Bo 


‘Angatee 1 Cet fase Da 
UORGEOUS Girt 1 Faso Daring 

‘Candid Poses, Prints, 
Big’ Gamole "Assortment “Lists $2.00, Clo: 


unis. Own Profitable Business. 
ie" Book "with ‘complete instruc: 
Sf be, oral arte Barnes, Plais 


Ane Mbt erat Promerty. Wealth Rea phe 
ffesahat "Ravel Products, 29-7eh Ave. | 35a: No ita BISSETT w, 3 Skee 
Nv. c. crc is Yor, NP 
CLASSIC Pi ips, actual glossy photo: | PHOTOGRAPHS Boake—Pinups! Tatas 
aos eelbiond  eumourour ‘igs | "csiaeewaiie, | "Noati-Eri shop. Sol 
atte My Yepath ne faactnatine poses. 33 | st itor 
espe sie | Marie IATICS Dicinary. indapeneabis 
P.O, Box 342 | Mom arithmetic on, Bend 85°00 co Buren 
HOW to Read Characier at's Olanee, Find | S'yosr Re 


work! Krow your real sell? 
Tandne others vou become mote 
whleve rent sucess thru this 
wel Products. 729 


of, tte, 
older ree. Suntvan, 61-4056 8 


ACUINIST Aol Rallvondere~ Coco 
{ivevalge Seine made ean Ke broke 
Gniy Shon Postpaid Bricees. Box 2976-8. 

zee 


Mich 


a ee mperea red 
‘or amall fee, Books. ney ba 


p 
aicag rg 
ERTS ae oe 
Ser hoe Pa Pa 
ee eres! | 
Se Soa, teem Pa 
oe dae tae 
Feros Sean on eee 


‘Wrorain 


ce rdson, Wyoming, Pa: 
ryarantee, 4.000" Bargal Free. pin-up «irl pictures. At- 
Courter Bought), Lee houniais, Pugs, ‘Doses, 24 for $i.” United ARS. 
‘Ainbara. soled Oh 


MAGAZINES (uack dated) —foreign, do- 
mest, arts, Books, booklets, mibicrp- 


GLAMOROUS thriling informal poses of 
Beauifat Get Models fr adults, 4 ai. 


aiferent 81,00. win. 
Drake, “100 ‘Depts "P-3, New 


w. 
Yorkin, New Yor 


if phojoe, Lazee,sevetigns #- 
im, aute, 


| GARAGE doors dastbourd controled Ad: 
Catone inirmetion ance Atone- 


4 
ties! cost systems, Lear 
iudeiphin firm of successful 


"modern. 
‘irect trom FI 


Drofessional east consultants and industrial 


Rensive parts oF lessons, $10.00 
Write or reuister through W, C. 
Oak Terrace, Merchantville, New Jersey. 
DEPENDABLE Business started with 25.00, 


charge 
Sasson, Montreal 
MAKE pew patented. 


‘Exterininator, ©2617 
Canada, 


ine. hey 
ronerity, 
‘propesl 


vate Sur tke to 


for ie Buna 


Es, a a ee 
Ee an at te aan Bie 
Pas A aay 


LIGENSED “Concrete Specialists 
'No experience needed. Make Colorslazed 


‘mowey-making projects, 
free fen only. National 
alls. Minnesota, 
EEARN Hlectroplating— Complete, Tpatruce 
pres practic plasters wit formic 


Sater-paint, tbe brings sample: literatures 
ie aa eine Sa tte 


Wonderiand. Hollywond 46, Callort 


Sahat ces mages meee ee i 
lagues. ait goods. ove i 


ana ‘Supplies "fue 
lazin. Glock Repalr 
Service. P.O. Hox 1083A, Houston 1, Texas, 


“Training 
4703 "West Pico, Los 


set—The_ Trath 
Meek P.O. 


“Festa. 
‘Box siBanlmors 


is Crate 


GQRGHOUS. Gig Photo. Speke, fe. 
les 25¢, Richardson. Wrominie. Pa. 


‘of futieime, 


| wox' tor. Dowagiac 3, Mich. 


OPERATE, Prontable Credit and Collection 
‘Gusiness: arn $800,000. 
eteretion, Wleratare 


‘Costume Jewelry. Profitable sigelne! 
Free details. Begianer’s outnt, $1 (refund- 
able). Mughes, 418 Sidell, Danvitle 2. i, 


INCORPORATE iy, Desware, Many d- 


euling Ts haaey 
tom Ma Tipp _City 


‘i 
Piastley Digest. 
Kansan ‘City 4, Missotr 


START. Mallordet Bookshop Evervihige 
Hrnished® publisher’ cooperation. 23¢ 


free. Marbelizing Service, Edwardsville 


LIQUID Roach Trap solves roach probiem. 

‘Selesmen wanted, make $20,00-aaily. 
‘samples poxtpaid $1.00. Roach Tran C2. 
Pt omith An 


‘PREPARE now for post war security Stark 
‘Exper 


CIGARETTE Mathine Big retail demand. 

Manufacture yourseit at ow cost Sim- 
plified Pians $1.00, Landsinan, 4450’ Olive, 
Ber touts. ho, 


name cards, Hot 
tet Htiryt 
itisburgh_20,. Pennsyivania, 


Lastex wate 
“the Real 


‘aking Laut 
molds. overnight, 
‘Bructiona 3h 


‘an, 6840" Parrish, North Cole 
Ghia. 


Sei nga fo ogae mony ona at Te home oF 
fofice for sell) Pull particulary free. 
Bowel, 180 Si. "Andrew CG), New Orieans 
LOgITEFiecpinn Kips for Fabrenion! 
me unas Aneel. 


‘schiing benutitat Sues pretaets. Lets, 
Piastle Product fntilon, Onto: 


PROFITABLE Wome Businegs Sengational 


ew Course, Flexible “Mid Making. 
Novelty Casting. No" priorities, Vatuabl 
folder free," Plaitic Arta, Route 8, Anse, 
CLOCK’ repairing eailiy learned by hom 

study couree, ‘Be your own: boss. Start a 


ue, 
fgek ‘Shop. boW6C. Houston, 


‘A DUSINESS OF Your, Own” Make, your 
pare time bay vot a Pred, A few hi 

ek ea ld 

208, Grandy, Minn,” °° O* OO 

‘SEANEE or frend of a Seabee, vend nate, 


ne Sii25 "Galion “$6.00, 
cent ‘products 3181-10 Boutnport 
ont Di 


io, Make Simple Moldy and Plaster 
Plaques" Prodtable ‘Business or Hob! 
Booklet 28¢, Plastereraft. 1408 B 43rd 
Giavelana’s: Oni, 
‘SELL Display Slang. Pictures, Calendars, 
‘Books, Grecsing Cards: Paper Noveites! 
Fege! Biles, 


ature aa pall order. 
Faking plane, Swen 


ee abi Warrens Bearbard Mich, 


took 840 


MAIL and distribute tee Bae ‘wonderful 
nartgauss ree Paetris”Gonabo- 


TURN accounts iuto cash Good income: 
‘ugk Fen National Collectors, New 


Partica- 
Box 


PATHWAYS to procress: wealth. Particu- 
lass. stamp ‘aporeciaued. 313 Pitaimens 
ide. Pittsburg! ean 
START fine toney-maning busines Te 
formation Pree! Rayco, Box B-124, New= 
port, News, Virsinia 


BUSINESS SERVICE 


EES eslanty Hanalea “emit Sewvice 


Sears. Sis Becedeny, Hew York 1,8. v, 
| ESAs, ‘all, types, secured by 
Further detalles 


cea footed 3 
| ata ct 
Wasningion. Be 
POSTCARDS. ietier seni from Canada ii 
Daur ows handwriting 23 0c, Write a" 
g Mare Si East Pender, Vincouver, 8. C, 


‘CAMERAS. PHOTO SUFPIIES 


Binck ana’ Waite Boaitive "resnsparencies 
for prefection sappiiad wemountege TS 

| sadieated ‘eovelope ith order 
service. Artists, 4 
Seca Hollywood 8, Cu 


Bags on Wa Une pov 
ane a, ee a 
santas eat nan atl hake 
Argus, new and used still available. Wri 
freiiniae’ coach sraia et 
far at aie SS 
ra eer eae Sea cette 
| Si Toe anid aie ay 
Casa pet anh for mere, nae 
| Crgeutarss morte oF sti ‘sound projectors. 
| sete Haass tat Ur atte ate Ts 
Feria ee, Cnt tae 
BEEBE aut fT Wea uals 
Ertacreag 

Aig oda Sa Se Peg nee 

MCA le Ga ee 


80, new 
Tenses $4.00, ‘Hundreds 


The 


| gata Se 
| eae 
Eee a'ne oS Se 
GEAMOUR glen aoe 
MOUS Siok eaten eat a 
samt A Bae 
Loe me 
ea 
arieulata, Crescent 
Pe ict 


| T BUY sell and exchange cameras, W. 
Crosson, 4518 “Grand River, Detroit 


| wiehiean is 

‘CAMERA Deliare—30 proven plang to make 

oney with Your camers ‘Pittman, 
Box 1603," Lan Vorus, Nevada. 

Camera with plepttal Spay Hi 

Bush $1.00." D. 


“CARTOONING, SIGN PAINTING, 
‘DRAWING 

DRAW Pigcores that sell Carioonstg 

eeded ers ‘method 


TYPEWRITER Repairing Or ginal Gouge | INPORMATION- cating moat guy ar 
wi impited Howe Sung Wales Type | tele, (Dime). Rakes, Box e010" chi 
writer Rechahics Schoo! Box 30 cao 8. sie 
‘Ohio. 1000 LIVE, Prodi Kae S00 
IMMERSION Plating course of gastric: | “an “tate, Geom Matt “Seueph 
long gempire wife, incu (graulas | mayer. . Haver “eee 
anivy$.00, lernation! Bervice Buren. | INVESTIGATES Co-ops all ross: 
Sonn, Tio Service for i. 
INDUBTRIAL X-Ray a fagt ney Poscwar | mine Sohnton. Chrefela 1 Miuneote 
gee oF aly, | SoommEsPens—rarm af Bome 
hn ame tor facta it i ig "4 Dontine Journal ‘entries, Bilis “Business 
GROW Deere res toy aches ig oe — Set hae ae 
wean aegel imgsione ae aries 
‘1, Washington. 
PROFITABLE, spare hae, iauesal_mal 
pBited instructions 81°00 nostosld. G'S. | F——RAIRE Giant Chinchilla Rabbits 
Isat Fourth Bitebiren 38" Posing | © Witow Paros Niea Selerrfie. Pe. 
Set, FIVE Big mellorcer 


‘Courses by mail in 
‘Spare time. ‘Siddall, “Atascadero, Coil. | 


200. Lewis 
‘Company. 828k Carpenter, Oak Park, Hl 


‘USE any 
Simple instructions 
‘Tirekop. Madelra, OW. 


POCKET Size Cartoon Course—22 Easy 
5, over 200 sketches Including hee 

tres and leering. Prepared by national 
Hhown artst Matied povipatd gu recent o 
BPE Georgia 


Bac Ip cain. Snack-Pack 
Bt, Tndianapalis 4. Tne. 


SIGNS Made Easily. Instructions and ten 
modern 


‘sets 
tems: ‘Sizes up to 
S00; Cooperative 
Cite 


ARE maradines tye ¢—§L 00; Revied mod: 

fern poster aft $2.00; Pigure Drawing. 20 
geloret pses. "a fet $2b0.signs, Parm- 
ington. Miso 


jusiness, Box 638, 


245, ANTIQUE Firearms: 4,000 Bargains, 
ins, Swords, Cartridges’ Fossils, Min” 


syd 0, ‘Catalogue lis Pederal Coin Bx- 
Shingo a S8"ehute, Sus 
COMMEMORATIVE $150 — Calanbua — 
BteneMouiain, Tense. Clescade $20 
cach: Rew liutrated Cuusiggse Bc, Not” 
So ohare a 
COINS Bouent 
Se Basan it 
ant, Rew York 
ee 
wood, Cincinnati, Ohio. te 


Maple Drive, New Hyde 


‘CARTOONING Course —30 Illustrated tes 
on over ts setehes complete $1.05. 
Rex Cartoon Btudlo, Box 8928, Pasadena, 


SSS ae ce 
Cartoon ddeas, Bocket shows how, Send 
23¢,'Ulsh Studioe, 6165 Wrightwood, Chi= 
caso. 
Ose writ 
set eivent 
2438" W. Lincoln, Nebr: 
DRAW Gorgeous Gai ‘sourse 
Boon Norman Beler. Grawtordsvites inde 


eae ee ZAK runes 
‘GRATE Paths. 


Plas, 
etme 


igbnoge fr cram 
oad aaa ie aL 
ia teeta a 


LABORATORY | Supplies ab Wholesale 
‘Prices: Chemistry phraes. Cate 

‘tomer ie Nattoval SceniiRe’ Gor 

WiNorth dive. Chieago, Established 1908 

NEWS about, articles for science eathi- 
laste in Amateur clentists’ Magazine. 

gepr toe." 4S"North Evergreen, Memphis, 

LUMINOUS Panis wil gow fare A 
colors, Fairmount Cemieal Co. 138 Libs 

New York ity 


PIE, foreian Dill, 25; 25 diferent $1.09, 
Bir J Ouiaw 


FoREIGie Gap-and ht ists —<— 
Box 482, St, Louis. Mo. 


DETECTIVES 


International je System, 
Hioi-P'itonrce St. N.k., Washington 16, 


DETECTIVES —Work powe—Trayel Ex: 
pits ‘West ‘eth, ae a ‘elias 


‘Sold. Catalog & pricelist | 


GOOD Jobs and a Sound Postwar Future 
rralt you sh hotel and institutions Bela 
ed-pald postions ‘hat offer color excites 

grerenew and. fascinating’ duties. 
Recofa-breaking buriness in hotels, itn, 
| institutions, means even greater opportuni 
| Hee Mews School receiving eal Yor pan 
‘istyant ioanagers, stewards, Rowt- 

38 other 


ehasing ageats, ‘and 
{pes of important peti. “neee ae not 
{eiporars Jobs. but important 


sitions 1 


tar Rationat‘Pincement 
Souana our amare 
ruaratees 
00" faded Write 
fs ee gar on neon 
(rirst and nig ‘School of it8 kind= 
Sis 30th Fear) 
to $25.35 week af a trained 
tical nurse, Learn ‘quickly ‘at home, 
‘lime. "Easy’ tuition Spaytsents. ‘Barn 
While you"jearn-many earn, hunéreds of 
else whale atugring aay to unger 
‘cgsons, " ender Dhyana ign 
sebepl nol Reged, ur Ait year, Write 
tof Nursing, 


"Dept es, 


oad 
oe tee 
a ae 


nooea 1. 


DerecrivE ay “and fingerprint matractions, 
A1i-P8 Westminster, St: 


DOGS, BIRDS, PETS, RABBITS 


‘AUTO Body and Fender work. 


‘metal work, welding and ae 
ook fino i One gf the: tow Bradta 
fering chances for good Sob of your own 
for or your own 
Rerintes Fea in, Spare time, Write for 
Pree facts, Uulities fost, Dept, 34%, 1316 
Welder’ Ave.. Chicago’ 


ARGORA  Rabbits—Woot 


So, “Special 
me, Grinstead, 


Ral 6 
et Sat as 
er Ave.. Salt Lake’ ‘Ota 


fora” Rabbits, 
imiagkets. Paz: 
Marion, O, 


RABE Meveraaring Anes 


Woot $3.00 
uuctlars free, Wrbe's Rabel 


briced. - Eyunkin. You 
island, New York, 
Pups: Champion sired 

Deauties. ‘Pranks ‘Young. Bo. Rivers 

nent Long Island. New ¥ 


Booklet, tree, 
 atbit* Farm, Hapeville, Georgia. 
ks, “PeafOwl. Pigeons, 


Prices ‘Free, ‘Jewel 
Danville, TH, 


Fier aig: Oey Ra 
gos 


eae 
phd, Garrison Chemical Con 1018 West 
wth estas Sea 
YOURS Slt PARE 
Bg fi Shalt PA 
‘Bronx St NY. 
aS oo 
sig $2.50. T_ A, Cutting. C: at 
Coie conto 
aE es 
ESS Arar cae ane 
stubaea armas re 
goed aero 


‘Bebe ‘Cai 


in Coes 
‘any. 1160 E. 63rd. Chicago 3, Iitimls, 
FREE! Foreian. 


eago 2, Hlinets. 


MICE, Rabbit, Pie Ceilogoe Tat Te, 
Moser Company, Tittn: ONs. 
st Soa 


‘business, Booklet 
Muscatine, Towa, 


DRAFTING INSTRUMENTS 


‘AIR-CONDITIONING-—Refrigeration, offer 

short cuts to better pay or promable 
business ‘of your own in’ towns and cities 
gverrwnere, ‘Get details and Pree book=: 
SWuat fe Alead?™ Adtiwaukee School of 


Engineering, 1024 Broadway, Milwauk 
| Wisconsin. 
‘WELDIN rie AFC, 


fat eed as 


aps i, BEDE Printer, ay 
Ties peveze, Shem 
Pe Be0s, 


pe Tateriala Pree. cal 
‘Drattaizen's Supply Co. 19 South Wet 
guieago 6. 


EDUCATIONAL & INSTRUCTION 


headwar—e' 
‘Then write today for free Facts about Re- 
feigeration and Air Conditioning. 


ieanaiihee oe center 
SPE S Rares 
Bree cp etinn Oa a ba 
Big i Se Reet 
oot ing Reais ber 
fie fet 
Be Sie Rea Ra 


fori 8, 
SagraATICS, ‘iihmeue _aipeee 
pocamety,  Hrigouamet, ie 


Stationary Architect, Surveyor. Engineet 
Ljcences, Beandell insetute, 230° Wert 4st 


FOR an extremely profitable ifetime bual- 
ES rate a. collection agency-ctee 
urea, Baeliy iearned Pree folder. Cole 

‘Associates, Syracuse, N. ¥, 


SUREWAND Shorthand 30-day course prow 

‘duces quickest beginners and most rapid 
accurate: stenographers,” ‘Textbook "250, 
Besse Ls Cook, Bartow, Florida, 


“gy ont And neg 
0 Te Pim a Te areas 
dress Beery School of Horsemanship, Dept, 
ie SLAP 

TEE AG! dahlia ap terea 
me se ee ee 
wile Mveaae sane BS, et 
oe 


BECOME & Docjor of Pavehoioey or Seta 


allege. 
‘niversal Hvuth, S5i-A'N. Clark. Chisago, 
URARN 1 draw funny faces in 5, short 
even 
on 
folder fre 
Caltfornia. 
FOR greater security learn how to eet w 
alse, wet etter lob. gain recognition. 
ia Stone 
‘0. Box I 


“Wite’Punny Paces, Modesto ly 


‘gata mote money.” 61.00° pow! 
ideraot 


Baek unrance 
Rlchitond 13, 


REPAIR Ty 


ee 


writers, Repalrmen ureenly 
‘eeded, We teach You how by ome study 
course, Write for free «nforma 
fon"iSpowriter tepals Service, Box S3816, 
Houston 12, Texas. 
BOOKKEEPERS—Learn "How" to make 
‘bg money in spate. time at home, 
ating ‘bookkeeping service’ Detalis 
Write: Hansen, 7003-D West 60 
LEARN character ata glance! Know 
‘jetige enemies! Employers. emploress. 


reel 
Place, 


rood this, ‘grervmtiere, “Selenite, 
oven. svatemn. Information.” Daieo, 324 
ft PitisburKh 2 Pa, 


ELECTRICAL, Appliance Reve. 


Sow. Pree 
Dept, 'SA:2, 4105 West Pico, Los angeles 6. | 


Catalog. 1Se. Harty 
y, New "York City. 


HANDY Pocket size electric circuit tester 


BiGebistinguistes AG. from D.C. $1.00 
Poripais Stnzene. Recsric ace. 


Bs 


ing St. Brookiya 11, NY, 


sb eae oie Gi ‘Nichrome touster or hotplate ele- 
‘ment, forty cents coin. Hox 434, Wor- | 

cester, Massachusetts 

GARAGE doors dashboard conlrolied Ad. 

afitional “information under 


MAKE Bieciric Hammers! Quick easy 
Cireular on plans, Rush name: Hosston 
Maupin. Tipe City 43 Ohio. 


eens Joos thrguwtoat Nati Names and 
Meznas Jobe thrgueiout world: Namen sh 
aditeater ster SoS Brine wil: satis Soe 
sstton $1, "WonderWorld Research 
rsa ee Tht, Ghuderates Tens 


ENGINES & MOTORS 


‘smart you are! Get "What 
army and college paychologi 
\d abe, Hart Con, DA W. Sith 
‘New York 1. 


EXAMINATION Questions for boller in 
tors and. steam engineers, postpaid 
Tid B. sand 


Pen 
LEARN Prodtable Credit and Collection 
uninens Inveaiignte Rueation« 
an ‘Hrtension Service Adverusement under 
Business “Opportunities. 
USED Correspondence courses, Fducational 
wath ferienl ook, bout. 4o}d. ant= 
ree 


‘tiara _ 
SucttignalExetange, Wenagat ala, | 


STOP drinking poison. Learn how jiquors 
ice made, tealed aig porlRed."Mikeoet 


UASTIG, Gheipesring. pays, Bi 
peal ote ‘Shio institut ect Technology, BE 


BEART pildng’ 4 toring repadioa st 
sent income, Book with definite work= 
‘eins tree. Princess. Press, 

Re" E 


waltham, Mass. 
SAKE abel jena novels trom pla 
How. "Dixie Shell Service, 
sebring, Porida 
HOME Bh 
Pree, iersture 
‘Therapy. ‘Tama, town. 
LEARN Powerful, Menigh Telpany ie. 


‘Migin, 012 Benton, Nushvulle 
Toek-picki 
cing ‘ee is e peopel. “Milt 


DEYELOP your Creatine AOy Weg! 
Waneeatent, ‘De. Tibolt 6A, 
tren Phitadetpia 2, 
BECOME s Finance Man. Perculary ee. 
‘George Lenhoft Lincoln 6. Nebraska, 


ELECTRCAL SUPPLIES & EQUIP. 


feed. 
pace “Hectic, “Bor aai"¥, Minneapobs, 


‘rugiess therapy. 
stitute of Drugless | 7 


HODEEL locomotives, gas. sienm engines, 
Supplies Catalogse "25¢. " Welding. Hod 


‘MOTOR Winders: Figure Your three phase | 


inv ave munutes "with 


TFWIN-cviin 
Motors, He . 

olleye Bist! 31, Oho sans 

WINDING Data. ee roto 

mage jiiee Dhake. $1109, Motor Ds 


‘Kansas Gi 
Paar ACERT 


‘PREE Catalog of motors, welders, gen- 

ferators, fencers ‘and other, electrical 
tems. Write LeJay Company. Minneapolis 
Bo Minnesota. 


45:30. 400% $5.50, ‘Instructions. alone 10e, 
Garr 


‘Samer. Manorville, New "York, 
‘ASTRONOMICAL 

‘Cameras, Microecopes 
patted, Sead toe for. list “of dnatiumenta 
Besired, “Rasmungen & Heese, 41. Market, 
‘isieraam Neve ee OS 
LENSES, War surplus-fve assorted $1.00 

Postpaid.” Makes small telescope. mount 


FE ee iim tare 10 power telescopes G1 90. United, 
DIUGE Lawrence. Toledo, Ohi 


FOR THE HOME 
HIQREF Wanye! FWine with « Walop ae 
Gallon, Mead, "Seatehbeer, " Welasbeer. 


ssecrey Formulas’ $1.00, Four 300. Peer: 
ese Products, Phoentiville 1, Pi 


FOR INVENTORS 


INVENTORS: Learn now—without 
Hons now to frotert and sell your 


yon. "Write for free “Record of faventin™ 


Patent attorneys, 52h: Aduins Building, 
Washington, D.C. 


‘WHAT Should You tavent? Our Pree Book 


Hons--our. lone exper 

Patent. Attorieys. will help You. 

Bree pont. How Yo, Protect, nance, and 

Sell’ Your Tnvention"”. Also special docu 

“invention, Record” on which 

‘Your invention. 

fon, MeMorro 
‘Patent’ Attorney, 

Washington 4, D.C, 


HOGMIBIT and perhaps sell your invention 
‘at World's Invention Exposition, Aprit 18 

tlds. Chicago, at Stevens Hot 

Hnrwes."Taoutaién of tantiactirers wit 


istered Patent 
ian Bullding. 


Saas Column 


Broduction.. "Write for Information and 
Record Porm To-day. 
PATENT Your Idea! Write immediatel 

‘or two free illustrated books, “Patent 
‘When and Hew fo Sell 


‘RETO Radiator Flush guaranteed to dis 
‘solve gut, sediment and solutionize dit, 


Hooserelt. a. Chicago 12" 


5 ey frat suai 
send ae pottlie, Bo 


Ee a Bs 
onal sueceas fo, Yeare by” thousands, 
to Dept 


Rockaway 


send Sie for Doctors’ Form 
AAL'S1G W: Roosevelt Ra. Chicago 12. 
POSTWAR Opecal” Sele bake sia 
chemieat products. xtremely profitable 
‘work. Guaranteed information. Ther~ 

. rie 


Aierature Pree, Kemikal, Park 


Hak Wine ter, Woiaey wnoug Sin 
‘Portales’ 61,00 cach. Hendrix Studio, 
411 Madison,’ Wilmington, Delaware, 

FORMULAS—Latest. best Analysis. Tit- 
crature ‘ree. i. Belfort. Engineering 

Bulidine. Chicheo 6 

ANY formula $2.00 oF refund, Case 
“Chemist tats Gutlerton Cuieeso ® 


FRUITS AND FOODS 
WINE easily made—vosts litte. —Recy 
‘and. structions for many” vartedies, 
Winemakers Ouide, Sti00."-Klguser. Jui 
Philadelphia” 44. Pa. 
FUR FARMING 


Zeraidn Bt 

AIRE Ohig- China, the Big Money 
Raboit. Bie Demand. ‘Stall Tavestment 
fal Busines for Anybody Anywaere. Wi 

ow Farm, WIG, Selieravile, Pa 

GAMES & ENTERTAINMENT 

"WORLD'S Best Puazies.” Hours of enter 
ainment, Send 260. Hart Co.. DAs W, 

sith Bt. New York 18, 

COMEDY Scripts catalog Tree) Kiemman, 
25-31-AC 30th Rond, Long stand Cy 2 


‘TRIPLE—Deal Pity-two cards, Joker 
‘$1.00 prepaid. Box 642, Denver 1,” Colo, 


PEEXIGLAS and  Lucite—The 
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clreulne" A.B. Shebel. 130. Seco! 
Bireet, Milwaukee 4, Wisconsin. 


BE a Magician. Large professional masic 
Catalog of iatest tricks. 25c. ireland, 

Pies North Dearborn. Chicago, 

FON Magic Mystery, Pree details, Dicker 
son Printing Go., Gas City. Indiana. 


345 ANTIQUE, Firearms: 4,000 Bargains, 

‘Colns, Seords, Cartridges, Fossils Mine 
gyuis Zistan Relies, Bites, Catalog any 
Photography ie.” Heike, ‘Wenota, ie 


HEAOIC Packet 3c. 3. Kocher, 908 W. Ta 
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nats, ook, ibe bans exclu’ Bar 
outa 


Taw ‘Pernbil 
Philadeipnin 44, Penna. 
‘GIANT big all) Hundreds of nogey mak 


i ong eaarene: | § 
aehe Publishers, Gardenvilie 12. N.Y 
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completion “Write foeay!_ Tinmneauately. 
Healthrmaster, Bes. sl Prospect 
Pi. Brooklyn 13, New York, 


Service, 
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THE Wishing Well Circle ts that. difter- 
ent, 3a digeriminating service that ca. 
tere to Intellectual 
iat? Not our 


nyse 
‘Questions  Snswered 
HBG Montrose Place, i 


uc ieee sas ee 

tri each. Cini 
NERVOUSNESS. Insonne ‘het 
“Arhritis relieved. 8 Suiferbaths, with 
Pineneedie §i-25, Mitko, Talbot, Kew Gar 
Gens. New York, 


PIMPLES disapotar overnight, 1 tried 
ferervihing “tilt found. this Formula, 
Mike Morean, Bor 243. 


it yourself $1.06, 
Lowen. aust, 
LONESOME? Join World's Greatest Boel 

Directory. Photos, Descriptions. Quicker 
Resulig; Stamp. Excel, 2149 Jackion, Chi 
cago 12, Th 


LONELY? Charming pertons await you. 
quazatine Pree. Romunce-21, Porthnd 


‘GIVE sour gill “The King Teg. 


area 


PSYCHIC’ Observer three jsues 2c, Bob 
Tut, 1600 Tenth Ave, North, Nainvalls 


Dlided, Send for Pree 
wens, 1eeD. dale 


Sm ne Dept. Sit" ad ‘Blige 


aoe nen Se a Brine: 

Palatine Ii 

GURL, photos, ley but, beaut B105 

maecetbupeehtie Bree" Box ait: Tire 

HAIR Falling? Dandrat? Write THchoI- 
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stacy 

RUPTURED? “Tagan 
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path 
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HEALTH” Prosperity, 
tion ae se 


Foved Appliance holds 
“Ratles Compan, 


Bot, 
Lt 


Happiness, Toforma- 
Houle 'Sclerte. "5338 | 
_ Misscuti, 


‘Avenue, 
NERVOUS? Bas Pears"? Pree 
ncouraging information! John Enelun 
Ironwood. Mehigat Pane 


[BEAUTIFUL double size Pictures 3!;c each. 
{from 118 aud 120 aegalives, 3 axdes from 
all other sizes’ All work guaranteed. Over- 
ight service. Rell developed and 8 pictures 
430e. oll 12 pictures 49c- Roll 16 pictures 

0c; Enlargements on double weight 
Der SxT—30e, "B410-—S0c, Copies 


CHOICE Film Offers—Roll developed. & 
beautiful enlarged prints (deckied if de~ 
sired): of 10 briiisnt Lifetime * prints: oF 
S'sparkling’ prints plus 2 fade-proot en 
Targements. Pre-war quality and price 
Be. Fast service. Quatliy guaranteed. Pree 
T8, May Studios, La Crosse, 


experience annecessai 
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Photo. Coloring Sehool, i313 Michigan, 
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tor stationery ete, Lang, 1336 Thorndale, 
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$00 §:2x8"; LETTERHEADS 41.35, Mi 

383A 8. 20th. Newark 3. New Jersey. 
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PRINTING equipment, type and suppl 
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Louis 
FREsseS, Type, Cavers. Guungis, Sip: 
see iat BE Levit, OW 

Tints 


PRINTING Prose, Tipe. Bupplice. 
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Smooth “castings.” Formuta Soe, Bude 
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HOW to Win “Your Lucey Day Lucky 
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lant radio catalogue. Sure 
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smnustrated: instructions. 38 postpaid. “Ale | 
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REVISED Plane 18 Crvaial Seis (SW ane 
9rd $200 sates) nckiding * Regioballa- 
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RADIO parts, latest, Experimenter's ER 
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‘Radiveo, iilos ‘Marsnait ‘Bids, 
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TTORELESS Radio Toade with razor Bindesi 
Complete ‘Plans 9c, N.W.C. Radio, 
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COWESE Prices, Radio Tubes, 
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RUBBER STAMPS | 
SERVICEMEN'S Clothes Marking set. 
‘Blac Ink 1.25." Black de White Ink 
sot $1.18 with namie or number. Dept 
Navona! Rubber stampa Works, tne", 
{sin Bt,, New York If New York. 


tree. Pren, 


‘Warm Springs” 1, 


POEMS Wanted for Muical Seung. Send 
for immediate consideration, Five 
giarcitusle Masters 646"Beacon Sundin. | 


‘SONGWRITERS: Send Poems for Free Ex- 
Gmination. Write for Pree Instructive 

‘Booklet Ouiliniug Opportunities. United 

‘Muste’ Corporation. ‘Salem, Indians 


‘Free booklet “Geitine 
Ghead in Songwriting Write Sadar 


| Song’ Service. aie West 4st New York: 


1944 REVIEWED in our $98 Different Sug- 


Gommemerativess Cassizo fal Fighting 
| French, Capitutation. Romanian Airmailst 
Rome liberated, Religious iesues; D-Day 
Invasion, French Gommemaratine, Robot 


‘deGaulle Issue cataloguing $1230" to new 
Spproval, applicants only 41.001. Intercity 
Go Dept". Port Washington, New York 


“4, Publish that Song” 
fat Publishing Com 
a i Leotiardiown. ‘faryland 
IGWRITERS: Royalty Contract Free. 
sine for gevais. Puritan Publishing Co 
Dearborn St, Chicago 4, Tinols. 
‘Offer, Newari 
Eodi.’ syracuse 


HOW 19, Wate 
46. 


arreacrive robin 


a Rong, Publications. 


PRER Budge, valuable souewiuna ing 

‘ation. Publishing Professionals, 
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SONGWRITERS) Amazing offer WUb- 
‘eler, 6-18. 2187 N, Avera. Chicago 47. 

OUTSTANDING Songwriting Service, 
‘Barahart, 1330 48th, Dew Mothes 11, lows. 

MUSIC fo wosds, Dot, Publishers. Alias 

‘BoM 1. 3361 Muwaukee. Chicago, 
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‘. i ers i, 
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"Se, Woodcrafts, 411 3 


ton, Delaware. 


SERVICEMEN'S Kit contains stamp, tok 
‘Vad, indelible Tax $1.20. Excelio,” Box 
400, Sinreveport, Lowista 


THOUSAND Barwains, Areata, binges 
faze, war relics, catajog Soe. Sinith Mu 
sem, Hunnemede, Rd 


LINES 6c,  Siematures 4150, Pads Be. 
° Brintrite, Wauwatona,” Wisconsin 

PRICES sent on reaueat. Ideal, Rubber 
‘Stamp Co., Box 89, Detroit 8. siebi 

OWE Line Boe 2. tse gee ie Dela 
‘Stamps, Auburn, Nebraska, | 

GUSHIONED, 3 Lines S0e, Signatures 41% 
Fedenich Mfg, Rast Plitsbursh. Penna. 

GOSHIONED-3 Tines dc, Literature Freei 
Pearce, RS, Danbury. Conn. 
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| BOING Salts $2.95, Shotgun size $4.95. 


"AMMUNITION Avail 
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‘SEND 10: for list 100 used guns. Pray 
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Sinema Sone Company, Box B20, Beverty 
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STAMP COLLECTING 
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Breed Set i Se 
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cn Ra rar 


Seagrave ‘Beat 
Gercriogve.sonces 


‘Catalogues 
Encyclopedia’ -absolutelt 
ants for Foreign Approvals becoming cu 
Somers,” Plymouth, Bell, Callfornt 
COLORFUL Stamps you always wanted, 

Ciean stock carefully selected, Theis of 
strange ‘countries. “Portraits of “history 
making rulers. animale, landscapes, alo 
ur "Atncrican stampa top it alt ‘ber 

sister, reeevine @ vatiadle gi 

Beate eeday, John Stamp Oo,. Box 
Betrait 31 


SEARGE Grenace. Bicolored Giver Jubilee 
famp from Australis 


TEN Fishing Fes $1.00, Hudson. a 


‘abproval applicaa! 
Heer hdeihen Blatap Service. Hae. DOO 
$6: Lawrence, Mace 


Sporoval appl 
Gompany. Boe 418. Calais. Sfaine, 


BRITISH Colonies, introductory special 
‘complete oreaation Unured act, ‘South: 
west Aitica. soe (Below face Fale). Adult 
Sporeraly spplcants" eferedcen please, 
it Brundige, 268 State Si, AIvany 6 


‘SHOR, Wopiain commepore ane 
Targest U.S. stamp issued, and 


PREG! Western Hamighere Picket Pat 
‘age 3c. Owens, 801 Welshbidg., Bavity, 


FREE Mint Set!! Complete set of 3 mint 
Lebanon free. to. serious. collectors te~ | 


: | G0 DIFFERENT United States. incl. Ggm- 


DEALER'S Wholesale Catalog. Postage 20. 
eae ‘8031 Gtoenstees, ‘Baltimore, 


55 DIFFERENT United States Se with 
‘approvais, Bookman, Box 148-P, Maple- 

wood BS 

EXCELLENT Pictorial approvals, Reston: 
sbiy Bieea. Craw “Beamp Company. 

ox 331" Toronto, 

315 DIFFERENT. plus Sculeswig, 305, AD- 

abigeais Best stamps, Box 15, Bangor, 


on. Mans, 
FREE! Pony Express set (facsimiles). Bast- 
see, 3e, Hoberts, 401 Shearerbigg., Bay 
PIPTY Canadian, Newfoundiand, includ | 
hg eaflie, “Commemoratives 10e aD- 
provats, Reade, 606 Gerrara, Toronto. 
FREE!) British Enipire Packet. Postage 
“Je. Williams, OL Archerbidg. Bayer. 
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otic tk 
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‘memoratives, 102) Pricelist free, Bel 
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FREE Tangle “Alriall With approvals. 
‘Monjar, 1130 Fairmount, Cinclanatl, 
PENNY ADrovae that salaly, Nel od 

Box 64418, Philudeiphia 43, Penn, 
Pat! complete Cuba tobacso oe Wig 
provais. Seminole Glen Burnie 10, Md. 
TELUSTRATED.U. &, preg list Pree. Hu- 
‘ber Sta ‘Minneapolis 
RAZIt dating ded wet 0c wae 
mals. Vargo. Stamps. Racin 
Socprrfement Latin Americet3e, Box 
ee, Nortneet, Kanes Guy, MO, 
Tas BARGAIN be, 
Bros.. 228°W. 26th, 
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jew York YN. Y. 
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Kenodha, 
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mayer sening me 
ites Idaho. Po1eda 8° Ohio 


St: Albans, 
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VER 1,000 mixed 
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30 FREE. pictorial etc. ta gsr. 

Must. Bullard. Newenste, 

GOSTA RICA diamond shay ' 
Gustatson, Box 106, New Bridain, Conn, 


TATTOOING RUPPLIES. 


‘UNITED STATES and Foreign Stamp 
tives. 
By 


Stanipe, 


vrovaln 


‘SPAIN, 60 different, Only ioe with ap- 


FATFOO OurMa, inks, den 
Yoday. Zein Stutio, 738 Leslie, Rocktors, 
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CANADIAN, 100 Different $1.00, 80 ditter- | 
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‘EXCHANGE 
eter gverreere. 


iar duplicates, with coliee= 
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a 


‘SIX beautiful Forcten sete ony Bot 
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TREASURE FINDERS 


Pao Alto, Calif 
TREES, SHRUBS, ROOTS, HERDS 


UNITED STATES Dest SMintopes. Wie ier | 
TB, Cua, 0. Popular, 4812, North 


ENT United States. Includes | 
commemorative, higer values. airmail, 
os, "Charice Stone, ‘Astoria 


Beat United 


Largest varieties, 
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CARAMABA!, Gorgeous Gilberts. Qaaich | 
ith approvalst’ Saxon, 
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PREET! Sensationally mierestng, money 

“ect amp macazine,. Loew), “Aber 


TYrEWnETERe 
BROT Guth paid for Typewriters, Duple 
cant, wie. ixkOraph, Ring 


a Sar es VOCATIONAL GUIDANCE. 
"—Want something diferent and Ga | on Fectiags 
usual In approvals” \Kirklands. 1212 | VOCATIONAL Guidance, Testing: Exper 
Farwell. Chicago 31, tilinols. so0'We diet SL, NY, C63. 
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of ie countries 
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ice, Box 215" ins Angeles #3. 6: 
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PHILATOPIO Monthly Free—Forts pares 

pol, ae puede. Stamp 

mreaclopedia. Empire” Stamp Company 
BR oronto: Canada, 


QUITTING "Business — $4.00_cajaiogue 
‘Value, ail different, $1.10 postpaid. Palt 


Stamps, Box 180, Bristow, Orlahoma, 


PREMIUMS. penny approvals. | McGcet 
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MERCURY Highest Prices, Free contain 
‘ers. Write, Mercury Terminal, Norwood, 
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APPROVALS and Covers at reatonable 
prices, Hobbylite, Box 2, Wakedeid Stax 
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where." Complets with Metalic Arc. Plame | 239-P8-2 Canal Bi., New York City.” 
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nutrated Selfinstruction "lessons" Just | Mig-‘Go.. Dept, B, 22°5 20 St. New York | Victory welder vcomplete, ess jar" wite 
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Bridge, Streator, tilinols. 
1671) Houston 12. Texas, $68.00 to $245.00. Circulars. Supplies. wil: | Bridge, Streator, tiinols, ______ 
tame Company, Box’ 4100, Portiaad 8, | WELDING rods, all Kinds, all siaeg” Trial 


_WELDING, SOLDERING Oregon. package 25; ‘literature’ free. Western 
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IF YOU SUFFER 
FROM A STUBBORN 


SKIN DISEASE 


you owe it to yourself to try 
The New SULFA Formula 


Sui SKIN APPLICATION 


Contains SULFANILAMIDE 


ond SULFATHIAZOLE! | 

The Wonder Drugs of the World War. 

Quickly checks skin infections caused 
by pus-producing germs in: 


ECZEMA, ATHLETE'S FOOT, DERMATITIS, 
SKIN RASHES, ITCHY SKIN, PIMPLES, 


STARK’ SEs Temanosiar unio 


ie-4 ‘SORES, ACNI 
Sage shiver RADIO 
va Yale ide ai i 


Wo" germ 


Rar itgars AR | ape ig iat 


ALVEROL ts sortie os 
filmer ts echnical institute. Dept. 503 Valparaiso, Ind. 


ri ie Dlewant odor. Wor external se only: 

'S FREETO TRY. Sold to you on @0-doy 

‘MBatlstaction or Money-Back” Guarantee: 

Mail this coupon—NOW!~ — 7 | 
Research Drug Co.,Inc., Dept.o-251 


zi a ‘your writ 
100 Fifth Ave., New York 11, N.Y. I dave, Bie ieprerrment Noises, Cot 
rite Gr. Oument 3-0,8t: Louie, Mo, 
Bend me. "sot SULFA SALVEROL | te 
cin CF cath fr 8 
srilbe ‘rethnded’ upon return ot" tobe wi exo wo monty 
hel ese ay ADVANCE SPECTACLE COMPANY 


3.00 fer iabe Teno G} Money. et 5 
H iy) 
a 
sed, with rest 1 
£37 South Dearborn street 
CHICAGO ILLINO1s Madan 


, MAGIC LIQUID 
Prints Photos 


t MANY months. Tasteless, odorless, sanitary. Clean as 
Gan be eaully removed, ‘Money back if not FINE. Sa 
| Tine and MowzY by mailing $1.00 TODAY (for 4 pads) to 
| COM-FIT cO., Dent. PA, S46 5. Meriden St, Indianapolis 4, 


Quick help for 


Rupture! 


‘Why put up with days months . . . YEARS of discomfort, 
worry and fear—if we can provide you with the support you 
want and need? Learn NOW about this perfected truss-inven- 
tion for most forms of reducible rupture, Surely you keenly 


desire. . . you eagerly CRAVE to enjoy most of life's activities 
and pleasures once azain. To work... to play... to live... 
to love. . . with the haunting Fear of Rupture lessened in your 


thoughts!" Literally thousands of Rupture sufferers have 
entered this Kingdom of Paradise Regained . .. have worn our 
support without the slightest inconvenience. Perhaps we can 
do as much for you, Some Wise man said, “Nothing is impos- 
sible in this world"—and it is true, for ‘Where other trusses 
have failed is where we have had our greatest success in many 
cases! Even doctors—thousands of them—have ordered for 
themselves and thelr patients. Unless your case is absolutely 
hopeless, do not despair, The coupon below brings our Free 
Rupture Book in plain envelope. Send the coupon now. 


Patented AIR-CUSHION Support 
Gives Wonderful Protection 


‘Think of {t! Here's a surprising yet simple-acting invention 
that helps Nature hold the average rupture securely but gently, 
day and night. Thousands of grateful letters express heartfelt 
thanks for relief from pain and worry . . , results beyond the 
expectations of the writers, What is this invention—how does 
it work? Will it help me? Get the complete, fascinating facts 
on the Brooks Air-Cushion Appliance—send now for free 
Rupture Book, 


Cheap— Sanitary—Comfortable 


Rich or poor—ANYONE can afford to buy this remarkat 
LOW-PRICED rupture invention! But look out for imitations 
and counterfeits. The Genuine Brooks Air-Cushion truss is 
never sold in stores or by agents. Your Brooks is made up 
after your order is received, to fit your particular case. You 
buy direct at the low ‘maker-to-user" price. The perfected 
Brooks 1s sanitary, lightweight, inconspicuous, Has no hard 
pads to gouge painfully into ‘the flesh, no ‘stiff, punishing 
springs, no metal girdle to rust or corrode. "It is GUAT-ANT! 

to bring you heavenly comfort and security or it costs 
NOTHING: The Air-Cushion works in its own unique way— 
noftly, silently doing its part in providing protection, Learn what 
this patented invention may mean to you—send the coupon 


“Cy SENT ON TRIAL! 


ee < + + don't order a rocks now... FIRST get the com- 

cies, revealing ecglnstion ef tale world-famous rapeurelnven= 

ton. "THEN decide whether you want to (ry for the romfort— 

the wonderful decree of freedom—ihe security—the lesied te- 

Wet that thousands of men, women and children have reported 

‘They found our invention the answer to thele praere! And yo: 

Fisk NOTHING in making the TEST, as the complete anit 

‘ON TRIAL. Surely you ore it to yoursel 

©. E. BROOKS, fe this no-risk trial. Send for the facts—now—today— 

Inventor" hry! All correspondence strictly confidential 


FREE! Latest Rupture Book Explains All! 
vin'twveove JUST CLIP and SEND COUPON => 


Brooks Appliance Co., 160-F State St., Marshall, Mich. 


FEBRUARY, 1955 Buy We 


Where's YOUR Rupture? 


Read These Reports on Reducible 
Rupture Cases 


{low les of Marsal, Michigan, we 
Kove’ over 44,000, groveful letters which 
have come fo us entirely ‘unsolicited 

f° ony Sort of ‘poyment.) 


Never Loses a Day's Work in Shipyard 
A few weeks ago I rorelved the Appliance 
you made for. me, Wouldn't. do. without 
how. "My fellow workers notice how. much 
etter T can do my work and. get" around 
0 ships—and “believe me, the work 
n'a Navy ‘shipyard, is anything” but 
Anat Toes day's work pow"—I. A. 
‘a 


that only tow do I find PERPECT RELIEF 
in your appliance,”—lae H. Stroud, 601 
Grove St, Kaufman, Texas 


BROOKS APPLIANCE CO. 
160-F State St., Marshall, Mich. 
Without obligation, please send your FREE Wl 
BOOK on. Rupture, PROOP of Hevults, and & 
TRIAL OFFEN~all in plata envelope. 


Ws f Bitte. ees 
Sate whether for Man (]_ Woman ()_ ee Child) 
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Get the big rewards in REFRIGERATION 


AND 


crores cue AIR CONDITIONING 


IN THIS VITAL MAN-FAMISHED FIELD — More Trained Men Will Be Needed After The War. 
Vieal war-needs and speed-up requirements have created star- 
‘Over 20,000,000 domesticand commercial __tling new applications of cooling, humidifying, and the like, 
"and today, according to reliable sources, if industrial processes where they hadn't been used before, 
only about 8,000 experienced service mechanics to keep them Leading authorities say civilian uses after the war are bound 
to force tremendous expansion in the fefrigeration and air 
Conditioning field. Quick Freeze, alone, is one example, Over 
Industry Needs Trained Men, Now. With suchasitation 100 manufacturers are prepared to enter this field immediately 
as that, and with millions of home mechanical-refrigerators after the war. Air Conditioning manufacturers expect a post. 
‘ut of use for lack of repairs and parts, is it any wonder the war jump of 300% in sales to a yearly volume of around 
industry, today, is pleading and begging for competent ser- $30,000,000, Ai! ofthis means new equipment to be installed, 
vice and repair men? Literally thousands of steady jobs at serviced, and repaired —and thousands of new jobs for men, 
‘good pay are available RIGHT NOW. who are properly trained. 
‘Train Now. Yes, NOW is the time to prepare 
for a successful Career in this vital, growin; 
field, Be ready to step into a good job wit 
;ood pay and a bright future by the time V-E 
ay starts blowing from 5,000,000 to 11,000,- 
(000 war-production jobs sky-high, as predicted 
by Labor leaders. 


We'll Train You At Home tn Your Spare 
Time. We'll rain you at home, in your spare 
time; rif you prefer, in ou big Chicago shops 
— the largest and most completely equipped 
refrigeration and air conditioning training 
shops and laboratories in. the country; — or 
‘welll combine both methous. Oar simple, easy, 
step-by-step training system makes everything 
clear, You'll be amazed and delighted achow 
quickly you catch on, how easly you 
the fine points, practical skill, and Brox: 
nical “know-how” that makes the expert. 
Proof of the soundness of our methods, and 
the high quality of our instruction, is the fact 
that for the past three years we have been ex- 
dlusively training menand women in fine pre- 
cision aircraft instrument work for the Army 
and Navy, under Government contract. 


Easy-Pay Plan. Yes, no need to cramp your- 
self or ay oucany big sum, Thousands of mea 
in top-pay jobs today used I. T. I.'s easy pay- 
as-you-go plan to help them through —and 
so can you. 


Quit Any Time. You can stop your Training 
at any point and any time you wish; and pay 
only for the actual time your Training was in 
force. 

Got The Facts. Ger the full facts about the 
many opportunities in refrigeration and air 
conditioning for properly trained men, now 
and after the war; and about 1.T.1.’s unique 
and easy-to-grasp training that has helped so 
many men into key jobs in this Industry. Fill 
out the coupon and mail TODAY. No obligation, 


INDY Erene fares ert Pcnaee meee USE COUPON 


Gentlemen: Without obligation on my part, send me at once full details about I. T. I's practical thorough training in 
Refrigeration and Air Conditioning. 


NAME 


‘ADDRESS cary. STATE. 
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1900 


hole in the top wall of © he 


The first “Munroe charge” blew o three-inch 
vy steel safe 


Demolition charges employ the “Munroe 
effect” to crack open Axis pillboxe 


194 


IT MAKES STEEL FLOW LIKE MUD! 


THE 
BAZOOKAS 
GRANDFATHER 


How Prof. Charles E. Munroe’s 


amazing discovery, reported in 
Popular Science Monthly 45 
years ago, is now blasting 
enemy tanks and fortifications. 


By VOLTA TORREY 
Drawings by 8. G. SEIELSTAD 


FEBRUARY, 1955 


POPULAR SCIENCE MONTHLY, 45 years 
ago this month, Prof. Charles E, Munroe, 
of Columbian University (now George 
Washington University), reported his dis- 
covery of some “curious effects produced 
with explosive substances,” for which he 
thought useful applications might be found. 
‘The most startling of those applications 
were not discovered until after Dr. Munroe's 
death in 1938; but they are proving ex- 
tremely useful now, for they are enabling 
Army Ordnance to design weapons to punch 
holes in the thick, reinforced concrete and 
the heavy armor plate behind which our 
besieged enemies lurk. 

The “Munroe effect” is the secret within 
many secret weapons, and its utilization is 
one of the most important scientific de- 
velopments in the field of explosives during 
this war. It gave the bazooka its terrific 
wallop. And it is being used to bore into 
the very foundations of the fortifications, 
pillboxes, bridges, and other installations of 
the Germans and Japanese. 

Dr. Munroe, who also helped develop 
smokeless powder, noticed this highly im- 
portant peculiarity of explosives while 
working at the Naval Torpedo Station at 
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PROPELLED HOLLOW CHARGES 
SAFETY PIN 


pen 


RIFLE 
GRENADE 


IGNITION UNIT 


VENTURI TUBE BAZOOKA ROCKET GRENADE 


ARMOR-PIERCING 
SHELL 


ei 
Booster 


“MUNROE! 
SHELL Wy 


MuNROE AND STANDARD-TYPE ARMOR- 
PIERCING ARTILLERY AMMUNITION 


(STRAIGHT 1O5-MM. CASES USED FOR COMPARISON) 


ARMOR-PIERCING “MUNROE” 


in the 1880's. placed leaves, bit 


th holes een the 
bored in each ‘or inser s and succeed 
a detonator, Letters and 0 rnamental ¢ 
stamped in the cal plates by setti 
the course of his work, Dr. Munroe found perimentally, too, h 


that when a block thus punche nted 


Jed, 


a tin 
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PLACED DEMOLITION CHARGES eed 


SHEET-STEEL 
CASE 


STAND-OFF 
DISTANCE 


f) stamped 
METAL 
LEGS 


SMALL TYPE ON TOP— 
LARGE AT SIDE—BOTH USEO 
ACCORDING TO NEEDS 


NONMETALLIC TYPE USED TO FORM 
“BLOW HOLES” FOR PLACING DEMOLITION 
CHARGES IN BRIDGE PIERS , 


‘THREE METHODS OF 
PLACING CHARGES 
AGAINST OBJECT 
TO BE BLASTED 


Aaa 


“compnesseD 
Guncorton 

‘BEFORE 
EXPLODING | ee 
\arren —— 


EXPLOSION “em 
© sree Plate 

~“tooxeD a5 
Oke THis: >”~) 


2 oem 


STEEL PLATE 


HOW EFFECT WAS DISCOVERED 


Noval Tor- 


While testing explosives at the Newport, R. 
pedo Station, Dr. Munroe noticed that cavities in blocks 
of guncotton were reproduced on iron plates on which the 
explosive wos test-fired. Leaves placed under the guncotton 
were reproduced as raised patterns. These drawings were 
made from photos published in Popular Science 45 years ago 


nicks 
‘OF 
OYNAMITE 


Tecan 
(0Pen =r 
sorrom) 


12 sticks 
(OF DYNAMITE 


FIRST SHAPED CHARGE 


ploded on top of a heavy st 
it blew a three-inch hole in the 4%4- 
inch wall. The same amount of dynami 

arranged os a solid charge, had prac 
fically no effect on the steel safe wall 


OUR ENEMIES ALSO USE HOLLOW-CHARGE WEAPONS 


The German “Panzerfaust, 
conical char, 


Below ore a Jap hollow-charge 
rifle grenade (top) and German 
woapon from which it was copied. 
At left is a block of mild 
steel (not armor plate), show- 
ing a hole 3/2 inches deep blown 
in it by the Jop grenade. Jape 
put fins on this grenade and 
drop it in clusters from planes 


d against tanks from @ hand 
in diameter. This is not a rocket w 
neatly @ yard long. A folding sight enables it to be aimed with some accuracy 


Jop (top) 
man 75mm. 
charge orlillery shells 
Our ordnance experts 
soy the Jop job is a 
poor copy. The Nozi 
shell tore o hole 6% 
inches deep in the bil- 
let of mild steel at 


Id launching tube, blosts armor with a 
pon; it is propelled by o cartridge in the 


ond Gere 
hollow- 


ight, in tests at Aber- 
deen Proving Ground 


Explosion of hollow chorge Metal torn off the cavity 
(1) erectes detonation lining is turned” in 

woves In hollowed- out (4) or forms pellets 
out portion, force is con- (5) thot join the jet to 


centrated to form a jet (3) 


dynamite than would be needed if the whole 
charge were placed flat against the wall of 
the safe. 

Dr. Munroe, in short, found a way to con- 
centrate a portion of the force of an ex- 
plosion on a particular spot. And that way, 
which seemed curious even to him, consists 
of leaving a cavity in the explosive at the 
very spot where the maximum force is de- 
sired. ‘The British now call the Munroe 
effect “the cavity effect of explosives,” and 
American experts often describe the blocks 
of explosives in which this effect is now 
used as “hollow” or “shaped” charges. 

‘A Norwegian investigator had suggested 
much earlier that air space might be used 
to enhance an explosive’s effect. The idea 
was taken to Germany in the 19th century, 
and applied in the mines in the Saar region, 
but did not catch on among German military 
men. A patent on an application of the idea 
was issued in Germany in 1910, and another 
patent was issued in Britain in 1911, but no 
nation did much with the idea during World 
War I. Interest in Dr. Munroe’s principle 
was revived, however, a few years ago, and 
his work now has been continued by the 
Research and Development Service of the 
U.S. Army Ordnance Department with 
many remarkable results. 

‘The Munroe effect may be obtained with 
any kind of high explosive by cutting a 
cavity of almost any size or shape in the 
side of the charge that is placed toward the 
object to be cut or punctured. Miners have 
been known to arrange sticks of dynamite 
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yy cone 
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rust 


CHARGE y 


ns in the hollow charge may 
reduce ts efectveness, at sean in the 
upper drawin ape of the chorge is 
Lee Yorget ond the kind 
designed to produce 


in the shape of a tepee to blow a hole in 
the ground, And demolition engineers some- 
times have taken a jackknife and cut a little 
chunk out of a block of dynamite before 
placing it against an object to be severed. 

But, to attain the full benefit of the 
Munroe effect, the cavity must be shaped 
scientifically, a lining of the correct kind 
of material must be placed in this cavity, 
the charge must be held a certain distance 
from the object against which its force is 
to be directed, and the detonation of the 
explosive substance should begin at its rear. 
No simple rule is known yet by which the 
effectiveness of certain size or sl 
cavity in different weights, shape: 
varieties of explosive charges can be pre- 
dicted. By dint of much research, however, 
the Ordnance Department has provided our 
Army with a wide variety of hollow charges 
that can be counted on to produce definite 
results. 

U.S. Army engineers, for example, use 
demolition charges that look like thick, 
stubby cones. These are placed in light 
metal cans, or even more fragile containers, 
with legs or rims to hold the large end of 
the cone a suitable distance from the sur- 
face to be hit with the maximum explosive 
force. The charge is then detonated from 
the opposite, or pointed, end of the cone. 

When it is touched off, a detonation wave 
races through the explosive substance. This 
is a chemico-physical wave that progresses 
from layer to layer of molecules, causing 
them to vibrate (Continued on page 211) 
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LOW-SLUNG TRAIN TRAVELS FAST. This 
new Spanish railroad train, light, stream- 
lined, and Diesel-powered, makes 105 miles 
an hour on the straightaway, but slows 
down for mountain curves to|a mere 80 
mp.h. Ordinary trains take curves at 30 
or thereabouts. The inventor, Alejandro 
Goicoechea, placed the center of gravity 
only half as high as usual, thereby making 
it possible for the cars to hold the rails 
in spite of greatly reduced weight. Axles 


WELDED-STEEL CRUISER, known 
as Steelcraft, is a late develop- 
ment in the production of pleas- 
ure boats. The hull is fabricated 
from only seven pieces, welded 
and completely _stress-relieved. 
‘The V-type bottom is formed of 
two pieces, the sides of two more, 
and there is one piece each for the 
deck, chine, and transom. The 
normal equipment is an 85-hp. 
motor. The builders of Steelcraft 
are Churchward & Co, of West 
Haven, Conn, 
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2-wneeted 
‘CARS CONNECTED. 


HOW CARS 
ARE COUPLED 


have been eliminated; there are two sep- 
arately suspended wheels at the rear of each 
car, while the front end is linked to the 
preceding car. 


WEIGHTED REVOLVER aids 
Capt. E. W. Strother, Assist- 
ant Chief of Staff of the Sev- 
enth Naval District, to main- 
tain his skill as a pistol shot 
while practicing indoors. He 
attaches weights totaling six 
pounds to the butt and trigger 
guard of his unloaded pistol, 
and pulls the trigger to the 
beat of a metronome. Eye and 
muscle control are kept at con- 
cert pitch, for unless he holds 
his arm steady, the weights 
swing like pendulums and indi- 
cate what would probably be a 
wild shot if he were shooting 
with a loaded weapon. 
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HEAD-WOUND GAS MASK de- 
veloped by Chemical Warfare Serv- 
ice at the Massachusetts Institute 
of Technology will protect fighters 
with bandaged heads, faces, or jaws 
against poison gas. It consists of a 
silklike, translucent vinylite hood 
to which an air-purifying canister 
and outlet valve are attached to al- 
low for ordinary breathing. There 
is a semifiexible transparent viny- 
lite window to insure clear vision 
for the wearer. The mask is easily 
compressed, and an oblong water- 
proof plastic sack is provided for 
carrying. 


THE Navy needs trained 
nurses—at least 2,000 more 
by June 80, The need is ur- 
gent. Registered nurses, be- 
tween 21 and 40, who are 
graduates of accredited 
schools of nursing, who have 
been citizens for 10 years, 
and who are single or legally 
separated, may apply for 
commissions in the Navy 
Nurse Corps. Application 
blanks and additional infor- 
mation may be had from The 
Surgeon General of the U. 8. J 
Navy, Bureau of Medicine | 
and Surgery, Navy Depart- 
ment, Washington 25, D. C. 


SCHU-MINE 
STRIKER ‘42 


ANTIPERSONNEL MINES used by the Germans in- 
clude the “mustard pot” and the “‘schil-mine," both of 
which explode at slight pressure. The mustard pot, 
so nicknamed by the Yanks because of the color it is 
painted, weighs 13 ounces, measures 31% inches in 
height by three inches in diameter, and is fairly easy 
to locate with mine detectors, though more difficult 
by probing. The schil-mine, set off by the tread of a 
shoe, is hard to locate with metallic detectors, owing 
to its small metal content. The casing, which in- 
cludes the box and the free-moving lid, is made of 
impregnated plywood. It is laid so that the igniter 
points away from the enemy and the top of the lid 
should be level with the surface of the ground. If 
there is sufficient vegetation for concealment, it 
may even be laid on top of the ground. 
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PLANE FOR SMALL-TOWN FIELDS, Saturn 
75, is planned for postwar production by 
Lockheed. This all-metal, high-wing trans- 
port will take off in 1,055 feet, and can land 
at less than 75 mp.h, Powered with two 


525-hp. Wright engines, it can cruise at 


more than 200 m.p.h., and has a range of 
above 1,600 miles loaded with eight pas- 
sengers, a two-man crew, and baggage. It 
has a tricycle landing gear. 


NEW GEARING for aircraft instruments 
achieves transmission of motion by an ac- 
tuating cam and helicoid unit developed at 
the Certified Gauge and Instrument Corp., 


Long Island City, N.Y. The new mechan- 
ism, shown at the left, is less subject to 
wear, friction, and jamming from particles 
of dirt than the conventional type at right. 


SHALLOW DRAFT, air- 
propelled boat, designed 
by Cecil S. Williams and 
Hortin Jensen, biologists 
of the Salt Lake City 
office of the Department 
of the Interior, can pene- 
trate hitherto inaccessi- 
ble wildlife habitats. A 
very light hull and a 
stern-mounted airplane 
propeller combine to give 
a speed of 40 mph. in 
water an inch deep. 
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VERTICAL WIND TUNNEL. Certain tests hitherto impos- 
sible to perform, involving the study of airplane spin, ex- 
periments with helicopter rotor blades, and research into 
parachute behavior, are now being conducted at the 80-foot 
concrete vertical wind tunnel recently erected by the Air 
Technical Service Command at Wright Field, Ohio. View 
above shows interior, looking upward. Polished maple 
walls minimize airflow turbulence. A nylon net catches 
model planes, which are operated by remote control, at the 
end of each test. At the roof, a 16-foot, four-bladed wooden 
propeller creates drafts of more than 100 m.p.h, 


ROBOT-BOMB ENGINE, reproduced from a mu- 
tilated Nazi V-1 that fell in England, is shown 
being tested in front of a 400-m.p.h. wind tunnel. 
‘This gas-fueled engine is one of a large number 
made by the Ford Motor Co. for Army experi- 
ments. It needs a high-speed blast of air to keep 
it in operation. A gate at the front end of the 
engine tube opens to admit air for combustion, 
and closes with each explosion to prevent loss of 
power. In operation, the engine sounds like a 
mammoth outboard motor. Over all, the bomb 
measures 17 feet in span, 27 feet in length. 
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HOT FOOD FOR FLYERS is 
served in the air from this elec- 
trically heated cabinet contain- 
ing precooked chow. It was 
developed by the Very Heavy 
Bomber Technical Command for 
B-29 crews. Each drawer con- 
tains a meal for one man. 
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500-MILE-AN-HOUR 
SPEED WILL CHANGE 
AIR-COMBAT TACTICS 


‘HE entry of the jet-propelled plane 
into aerial combat on both sides 
might very well revolutionize sky 
fighting. The speed of the new craft is 
now said to be around 500 m.p.h., and 
already there is talk of 700 m.p.h. 

‘This tremendous increase of speed, 
coupled with the jet plane's extraordi 
nary rate of climb, would appear to 
give it a vast advantage over the pro- 
peller-driven ship. However, the jet 
has a definite weakness—lack of ma- 
neuverability. 

‘The extreme high speed of the jet 
plane prevents it from making a turn 
in anything like the short distance 
possible to the average fighter. The 
pilot, if flying at top speed when con- 
fronted by a foe, must either go into 
‘a long glide or zoom suddenly. 

‘These sketches, drawn for the Illus- 
trated London News by G. H. Davis, 
show how the jet plane. attacks the 
prop plane, and how it, in turn, may 
be attacked. 

What will happen when jet meets 
jet in the skies is problematical. Pos- 
sibly the aerial dogfight will revert 
from a horizontal to a vertical plane. 


A big advantage of th 
addition to its terrific 


of climb. Thus future 


14 


P vs. “PROP” | 


in its lock 

It requires 

1 compare: 
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MANEUVERABILITY AGAINST 


2 Because of the far greater distance he req 
to turn unable to 


js Theor 
other turn, cutting across the jet's 


of fight 


JET PLANE’S HIGH SPEED 


Now pilot in position for a deflection 
shot, but he hos less than a second to shoot, 10 
greot is the speed. pilot now mus 


into 2 climb or dive to avoid becoming a target 


DEFLECTION FIRING IS MORE DIFFICULT THAN EVER 


A possible to: 


ic for prop planes against the ji 
jos down on a jet (A} from the lel 
long turn to the right, but runs 
ny IC}, whe lets go with o burst 


Aerial gunnery will become more than ever o 
second affair as speed goes up. Time for deflection 
shots will be narrowed to less thon o second, 
Within moments, posting plones will be miles opart 


FEBRUARY, 1945 


THE NAZIS FIGURED IT WOULD TAKE 3% YEARS 


TO LAND OUR MILITARY RAILROADS IN FRANCE,—BUT— 


THEY RE Mle BALLING Now! 


We packaged them and put 

them ashore on the beaches by 

using “breathing bridges.” How 

this engineering feat was done. 
By DEVON FRANCIS 
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N JUNE 6, 1944—D-day—more than 

20,000 railroad cars and almost 1,500 
locomotives sat on sidings and in marshal- 
ing yards of southern England. They lay in 
strings, rile on mile, like delicately articu- 
lated centipedes. 

‘The Germans knew they were there. Air 
reconnaissance had told them so. They knew 
what they were intended for. And they 
weren't worried. 

‘The Germans were sure that rolling stock 
never could be brought across 100 miles of 
white-capped water and landed in Nor- 
mandy to carry supplies for the sustained 
offensive necessary to drive them out of 
France. 


POPULAR SCIENCE 


‘They held the ports. They would 
hold them to the bitter end. After 
that they would blow up the docks. 
How could the British and the 
Americans land heavy rolling stock 
that simple. 

Yet on D-day plus 38, long before 
any Nazi-demolished port and its 
docks had been reconstructed, those 
cars and some light Diesel locomo- 
tives from those English sidings 
and yards began moving into 
France. They went right in across 
the sloping, sandy beaches in spite 
of a 24-foot tide 

How this was done, how one of 
the war's great engineering feats 
was planned and executed, can now 
be told for the first time. 

Much had preceded that chapter 
of the invasion. ‘The Military Rail- 
way Service of the Army's ‘Trans- 
portation Corps, which did the job, 
was warring on five continents. 

It delivered supplies to China's 


without ports? It was 


HOW RAILROADS WENT ASHORE 


A.gondolo, alls from the gaping maw of o converted 
LST to a “breathing bridge” on a Normandy beach, 
end Mojor Gen. Frank S. Ross, Chief of Transporta- 
tion in the European Theater of Operations, follows 
slong on a narrow gangplank. Below, artist Seielitad 


illustrates the principle of the bridge, one of the war's 

greatest improvisations, As the tide changed, the 

Drowings by 8. G, SEIELSTAD shollow-draft LST's advanced or receded on the con- 
ee oie crete structure, disgorging cars onto o wheeled ramp. 
H] This romp traveled back and forth on the same roils 
myer St upon which the cars rolled, thus bridging the gap 


An LST carries 22 cars N\ 


GRADE IS SLIGHT TO. 
PREVENT FOULING OF 
ARS AT TO2 08 BOTTOM 
‘OF LST DOORS, 


SLEEVE PROVIDES 
SMOOTH CONNECTION 
BETWEEN STATIONARY 
AND MOVING RAIS 


S@REATHING BRIDGE" IS 
QUICK-SETTING CONCRETE 
ROADBED SOO FT. LONG. 
LAlp AT Low TIDE 


WHEELED RAMP 
CONNECTS LST to 
“BREATHING BRIDGE” 


Ledo Road lifeline across rain-swollen riv- 
ers. It had taken some of Mussolini's 
carded, rusted steam locomotives out of 
bomb-pitted yards and put them to work in 
Italy. It had transformed an Iranian rail- 
road known as “the Shah's toy” into a 
major supply route for rushing arms to the 
harried Russians. 

‘The United States Army knew, as all 
armies know, that you can't fight continen- 
tal wars without railroads. That is why the 
rolling stock and rail centers of the enemy 
are A-1 priority targets of both tactical and 
strategic air forces. That is why 42,000 men 
and 2,000 officers were recruited from 
America’s great civilian army of railroaders 
for World War II. That is why American 


HOW LOCOMOTIVES ARE 
Yr 


1 Withe 
top of a boiler, a locomot 

hold of a ship by crane. Her 

had to wrap cables around the 

 !n.a ship's hold, the locomotive is welded to its 
rails to make sure the mulfiston cargo won't shift 


in transit. The lead pigs are insurance against 
any loosening of the tracks in stormy weather 


ingines’ fat belli 


locomotive manufacturers, who turned out 
only 91 main-line units in 1940, began work- 
ing around the clock after the Japs struck 
Pearl Harbor. The United States became 
the United Nations’ railroad arsenal. 

America’s war of the rails began in Egypt 
in 1942. The British needed help. Rommel 
was knocking on the door to the Suez for an 
ultimate junction with the Japanese press- 
ing from the east. 

Every time an Egyptian locomotive 
chuffed, its steam and smoke drew fire from 
a German strafing plane. So the United 
States supplied Diesel-electrics to the Brit- 
ish, It did more. It sent over the 760th 
Diesel Shop Battalion to keep those locomo- 
tives working. The British put their new 


CARRIED ACROSS THE SEA 


2 All snugged in for the long sea journey. An Ameri- 

‘can-made locomotive—manufactured in quantity fe 
d supplies to combat areat—is 
berthed in a hold. Rails in foreground are ready for more 


co in a storm-tosted ship might 
easily stove a hole in the hull. So lead pigs are 
loaded between the bulkheads and wood borrica: 
‘against the engine's snout to keep 


CARS AND ENGINES MUST FIT 
TRACKS ALL OVER THE WORLD 


A difficulty that fc 
‘equipment for United Nations rcilways wos interna 
tional variotion in road gauges. The Canadion- 
built monster above was made for the Indian State 
Railway and has a 66-inch gouge. A narrow-gauge 
line, like the one at right on New Caledonia, hos a 
3b-inch spread. Russian rails ches’ oport, 
in the “standard-gauge” 


locomotives in the middle of trains where 
German airmen seldom could distinguish 
them from the boxcars—or, as Europeans 
put it, the wagons. 

At Naples the MRS plodded into the line 
of fire to undo damage done by the Germans. 
German demolition work had been typically 
thorough. Rails looked like pretzels. Loco- 
motive boilers were sieves. A device de- 
signed with diabolical cunning had ripped 
up untold miles of ties. 

The Italians shrugged and said no one 
could make a railroad out of that debris. 
‘The British rubbed their chins and said it 
would take weeks, 

Five days after the American railroaders 
walked ashore, they had a railroad running! 

That job was less complicated than the 
one they undertook in the mountain-ridden 
little kingdom of Iran. There had been built 
“the Shah's toy,” a railroad that started 
nowhere and ended nowhere. Riza Shan 
Pahlevi, the country’s Cossack ruler, had 
sunk $100,000,000 in it. It snaked up from 
the Persian Gulf at 65 feet below sea level, 
in temperatures running to 130 degrees, in- 
to the bitter cold of the Elbruz and Luristan 
mountains. It threaded through 225 tunnels 
before it reached the capital, Teheran. From 
Teheran the railroad splayed out to the 
northwest and northeast. All told, it had 
1,500 miles of roadbed, all single-tracked. 

The Russians needed that railroad. In 
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CLEARANCE. To moke certain thut 
rolling stock manufactured for European 
wor fronts would clear tunnels, bridge 
structures, and sk platforms, U. S. 

mensions of the 
n clearance diagram" (below) cov- 


23 
SCALE IN FEET 
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2-8-2. A variation on the 2-8-0, built by the Americon Locomotive Co. 
for the War Department, which hos o rear truck under its cob 


of the world’s most powerful fr 
4 (16 driving wheels), constructed for the job of hauling 
of iron ore from the mines of Northern Minnesota to ports on Lake Superior 


in this instance stands for the number of wheels und. 
98 the 657,900-pound giant travels stern first to give clear visibility and 
froadom from goses in tunnels and snowsheds on the Southern Pacific 


i ht, so as to distribute its 254,000 pounds more evenly on the roil 
Shah's toy,” as the 1,500-mil 


4-4-4-4, Eoch of the eight 


jigned with 12 driving wh 
of distant Iran. The roadbeds on 
-long line is called, weren't built to toke a heavier load per wheel 


vers of this ultramodern Pennsylvania steam locomoti 
ers, bears a load of more than 32 tons, cccounting for its tracti 
capacity, of 65,000 pounds. The locomotive complete weighs almost 250 tons without 


WATER-TANK 
FILLING 


pasa wenaic 
ote BEeTions, 


jing of the fo- 
turned out in 


nated by numbers, 
the count of whe 
front truck, the drivi 
end the wheels under the cab 
{in this cose none, hence 
"O"). Without "its sight- 

22-foot tender, the 
2.8.0 weight between 60 ond 
70 tons ond is 35 feet long 


instead of th 


usuol 


driven by 
force, or pulling 
mammoth tender 


PILOT WHEELS. 


the very critical days of early 1943, the MRS 
moved in. It found that the British and 
American locomotives in use were not pow- 
erful enough to negotiate a roadbed with 
hairpin turns at a speed necessary to meet 
the Russian target of supply at the Caspian 
Sea. It found that the Persian Gulf port 
would not accommodate the deep-draft ships 
streaming over from America. 

A fleet of Diesel-electrics—‘streetcars,” 
in railroad slang—was ordered. A hundred 
miles of new line was built from a whistle 
stop called Awaz to a better port at Khor- 
ramshahr. By May “the Shah's toy" was 


TET em 


TOTAL WATER AND 
STEAM-HEATING 
SURFACE, INCLUDING 
SUPERHEATER, 
2,236 sq, FT. 


delivering 18 percent more tonnage than the 
Russians had specified, notwithstanding the 
fact that natives complicated operations by 
stealing the oiled stuffing out of journal 
boxes to make camp fires. 

The Normandy operation was something 
else. Never in a major war had rolling stock 
been landed on a shore where the enemy 
stood at the battlements. 

‘That is where a man named Sidney H. 
Bingham comes in. In peacetime Bingham 
ran the New York subways. Emphatic, ima- 
ginative, he was put into a uniform with 
Transportation Corps insignia on his lapels 


2-10-0. A huge locomotive of o type built 
for Russia rolls out of the shop to be knocked 
down ond shipped. It has a 60-inch gouge 


SWITCH ENGINE. The stubby tugboot on rails 
is used chiefly ot ports by Military Railway Service 


CABOOSE. Somewhat different from the domestic 
type, this end car is built on Continental lines. The 
slits that look like ports are observation holes for the 
benefit of the crewmen, who 


to see the scenery 


and assigned to planning railway operations 
for the invasion. 

‘The Military Railway Service had col- 
lected the rolling stock for the job. By 
ordinary means it would take 3% years to 
get those locomotives and cars to France, 
even without German interference. That 
was as fast as they could be shuttled over 
in the train-carrying ships the British used 
in trans-Channel work before the war. 
Moreover, the British ships would need 
docks for unloading. 

Sitting on a joint British-American board, 
Bingham, a colonel, made a suggestion: 
Why not load this stuff into U. S, Navy 
LST’s (landing ships, tank) and roll it across 
the beaches? The LST’s had little or no 
draft, and he would figure out some way to 
get the cars and a few Diesel locomotives 
off the boats. 

Somebody in the room snorted. That 24- 
foot tide would allow just 90 minutes out of 
each 24 hours for unloading on a beach, 
granting the stuff could be unloaded on a 
beach. 

This was in July, 1942. Colonel Bingham 
ignored the snort and set to work. Experi- 
mentally he laid tracks in an LST. Then he 


EUROPEAN COUPLERS. American cor ond locomotive manufacturers were forced to build # 
int to European standards when we first became the railroad arsenal of the United Notions. 


5, for instance, are of the screw type. The 
springs, thet absorb the shock as rall 
© coupler which is autom: 


have a standard coupling height of 34% inches, w! 


stock jounces back and forth during o 


structed by American Car and Foundry for for 
It runs around 24 feet in length, stands about 
Il feet in height, and has a door on either 


loaded rolling stock in it and sailed into 
rough water to see whether the boat would 
behave properly. It would. 

Now for the big problem. He laid a 
“preathing bridge” in quick-setting concrete 
on an English beach at low tide, fitted a 
wheeled ramp to the lip of the LST’s cargo 
deck, and rolled his cars ashore regardless 
of the tide level. 

Nobody snorted. 

On D-day plus 25 Col, Bingham put down 
four “breathing bridges” on a Normandy 
beach at low tide. Thirteen days later he 
started pushing converted LST’s across the 
100 miles of open water to the Cherbourg 
peninsula. Each boat carried 22 cars. It 
took him exactly 26 minutes to load in Eng- 
land and exactly 21 minutes to unload in 
France, He knew. He timed it. 

By mid-October, aided by some of the 
Cherbourg docks slowly coming back into 
use after the usual Nazi destruction, he had 
delivered a total of 20,000 cars and 1,300 
locomotives. 

‘This seeming delay in delivering the big 
locomotives was part of the plan. Gen, Ber- 
nard Montgomery stated flatly that he would 
have no steam locomotives in his area of 


ir 


plotelite projecting faces ai 


TANK CARRIERS. Dovel- 
oped to meet a ific war 
demand, these special-bed 
flatcars ‘conform snugly to 
the outline of General Grant 
tanks, holding them securely 
en route to battle fronts. 
Known as Barnell cars, some 
of them are shown at an o 
nance depot in England 


operations during the first critical weeks. 
‘The railroad crews, he complained, were al- 
ways right up behind the front lines, and 
the smoke and steam made targets for 
enemy artillery. So they used Diesels. 

‘The Second Battle of France could not 
have been fought without the Transporta- 
tion Corps’ cars and locomotives. Of the 
30,000 locomotives the French railroads nor- 
mally operated, less than 4,000 were found 


SELF - PROPELLED 
WRECKER. Railroad 
wreckage left by Al 
strafing plan 
ond German demo 

hos to be cleared 
quickly. So we have 


Di 


wreckin 
pecs fo lord «hand in 
ing ‘em running 


and most of these were in very bad shape. 

‘The campaign in France lent eloquent 
testimony to the role of the railroad in war. 
In the 81 days that the “Red Ball Express,” 
the truck supply route between Normandy 
and Paris, operated while the French rail 
lines were being refurbished, it toted a half 
million tons of supplies. That much is being 
carried every 23 days now by the rails sup- 
plying the front. (Continued on page 220) 


LOCOMOTIVE OF TOMORROW? The war hos brought cbout on acceleration in the development 
of the locomotive, as it has in so many other technical fields. This Penaaylvanta Rallvoad mammoth may 


be a foretoste of the future. It is powered by o steam turbine instead o 


pistons, cylinders, ond driving 


rods. The engine ond tender have a combined weight of almost 500 tons and on overall lengih of 123 feet 
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PIPER CUB TANK BUSTER. Maj. Charlie 
Carpenter, of the Armored Command, got 
tired of ‘seeing enemy tanks scurrying 
around below while he spotted artillery hits 
from his “grasshopper” plane, So, with the 
assistance of the Ninth Air Force Service 
Command and an associate in Ordnance, he 
equipped the Cub with bazookas, and went 


to work on the Germans. Under each 
of the wings was mounted a battery of 
three of the weapons, loaded and ready 
for firing by means of a cord pulled by 
the pilot. The prey was sized up from a 
high altitude, and, since the enemy be- 
lieved that the pilot was concerned only 
with artillery spotting, they did not no- 
tice the bazookas inconspicuously lo- 
eated under his wings. When he had 
picked his target, he spiraled down and 
swooped in just above the treetops for 
the kill. 

‘The first day, Carpenter knocked out 
one Tiger tank with each battery, and the 
latest available report shows his total to 
be 14. The photograph at the left is a 
muzzle-end view showing how three of the 
rocket hurlers are mounted on the struts of 
a Piper Cub. All three bazookas on one side 
are fired by a jerk on a lanyard, shaking 
the little ship like a fever chill. 


NEW WALLOP is carried by 
latest version of the British 
Mosquito, the Mark XVIII, 
which carrries a six-pounder 
that pokes out its muzzle 
from beneath the nose and 
fires a shot every second. The 
new caffnon has been so ef- 
fective against U-boats that 
the Germans have had to 
adopt new tactics. Its accu- 
racy was proved when a Mos- 
quito pilot, attacked by 12 
JU-88's, blew one of them to 
pieces at a one-mile range. 
‘The six-pounder is about the 
equivalent of the 75-milli- 
meter gun carried by our B-25 
Mitchell bomber. In addition 
to this, the Mark XVIII car- 
ries four .303 machine guns, 


© EFFICIENCY BUS has been de- 
signed by Oliver L. Parks, man- 
ager of Parks Air Transport, 
Inc., of East St. Louis, Il, to 
carry passengers from hotel to 
feeder-airline plane. It is 
equipped with baggage com- 
partments, a floor scale to reg- 
ister passengers’ weights, a tele- 
phone that can be plugged in at 
the terminals, a two-way radio, 
and a toilet room with hot and 
cold running water. (Model 
shown here has its roof and 
sides removed.) 


POPULAR SCIENCE 


15,000TH FIGHTER to be turned out by 
Curtiss-Wright Corp. for the United 
tions, this P-40 Warhawk wears the in: 
nia of the 28 Allied air forces in which 


tiss-built fighters have served. Prominently 
displayed are the markings of Maj. Gen. 
Claire Chennault’s Flying Tigers, with which 
the P-40's won undying fame in China. 


GIANT GLIDER, CG-10A, 
armed men or six tons of fré 
and built by the Laister-Kauffman Airc 
Corp., St. Louis, Mo., it has a span of 105 
feet, almost two feet greater than that of 
the Flying Fortres: 


carry 42 fully 


TWIN TAIL BOOMS were used for the first 
time in U.S. gliders in the CG-16, shown 
below. Craft was designed by Hawley 
Bowlus, Los Angeles, Calif, and built by 
General Airborne Transport, Inc. Span is 
91 feet 9 inches, 


— March of Science — 


FRACTOGRAPHY. Odd pat- 
terns of broken metal fragments, studied 
for the first time under powerful micro- 
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THINNING LACQUER WITH 
HEAT now obviates mixing it 
with expensive thinners, to bring 
it to just the right consistency 
for application with a spray 
gun. Wartime use of the process 
speeds coating of gliders and 
light plywood planes with air- 
plane “dope,” as at left, by re- 
ducing the required number of 
coats from seven to three. A 
major postwar field, foreseen 
for the method by the Sherwin- 
Williams Company, whose lab- 
oratories developed it, will be 
tougher finishes for automobiles 
and household appliances. 


NATURAL HISTORY 


RUBBER FISH are replacing stuffed ones 
in museum exhibits. Cast in plaster-of- 
Paris molds of fresh specimens, the sub- 
stitutes preserve every detail, with the 
advantage over mounted skins that the 
body does not shrink, nor do fins become 
brittle, At left, Ralph C, Morrill, Yale 
University taxidermist who devised the 
scheme, exhibits unfinished and painted 
rubber models, Even real skins require 
painting to restore faded natural colors. 


scopes, may yield new clues to reasons for 
strength, fatigue, and failure. Photos below 
show fractured 50-percent silicon-iron alloy, 
magnified 1,000 times. Familiar “terrace 
pattern” of facets at left contrasts with 
concentric circles at right, surrounding a 
foreign particle of silicon dioxide. 


POPULAR SCIENCE 


X-RAY TUBERCULOSIS CHECK. 
‘An exposure meter for X-ray pic- 
tures, developed by Westinghouse 
engineers, automatically compen- 
sates for individual differences in 
body thickness and tissue density. 
Built into an outfit for examining 
industrial workers for signs of tuberculosis, 
it permits handling 1,000 subjects a day, 
twice the number previously possible. Con- 
sequent reduction in time off from work en- 
courages progressive employers to arrange 


CHEMICAL-RESISTING GLASS that defies 
even hydrofluoric acid, which etches and 
dissolves ordinary glassware, has been an- 
nounced by the American Optical Co., 
Southbridge, Mass, An immediate use will 
be in containers for the industrially impor- 
tant acid, which has hitherto had to be 
handled in vessels of platinum, lead, rubber, 
or paraffin, Other applications include safety 
goggles and helmets for chemical 
workers. Photo at lower left shows 
ordinary glass frosted, new glass 
clear, in windows of helmet brushed 
with hydrofluoric acid; at right, 
test tube of special glass is unaf- 
fected by the acid, while bottom of 
ordinary test tube has been eaten 
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health examinations for their employees, to 
the mutual advantage of both. The X-rays 
frequently reveal unsuspected cases of 
“T.B.” Photo and diagram above show the 
complete apparatus and how it works. 


oo 


through. To make the impervious product, 
a white powder called phosphorus pentoxide 
replaces sand in the conventional glass 
formula of sand, lime, and soda. 
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Secrets of B-29’s Gun Controls 


PRESSURIZATION INCREASES ACCURACY 
GunNERS Ame COTY 1m HEATED, PRESSURIZED CABINS, INSTEAD 
OF Said Ae EASILY MOVABLE SIGHTS, REMOTELY CONTROLLING 
THE Cons, RESULT tw GREATER ACCURACY OF FIRE 
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‘CONTAINING NO GUNNER, THEY 
‘ARG SMALLER THAN USUAL 
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RESULTING IW REDUCED, Guuwens rac oumy PLANES wrt THEIR SIONTS AND RE! 
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SUPERFORTRESS GUNS ARE FIRED LIKE BATTLESHIP'S 
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WHY B-29 CAN'T SHOOT ITSELF 
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HOW NAZIS LAUNCH V-2 ROCKET 


SING an RAF reconnaissance photo made 
over Peenemunde, Germany, as a guide, 
artist G. H. Davis drew these sketches for 
The Mustrated London News to show how 
the Nazis launch the terrifying V-2 rocket. 
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The bombs are stored, it is believed, in huge 
caves dug in hillsides and heavily reinforced. 
‘They are hauled to concrete firing platforms 
on big trailers and raised to an almost 
vertical position before being discharged. 
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THE TRUTH TH ABOUT 
JAPANS MYSTERY SHIPS’ 


For months we asked, ‘Where is the Jap 
navy?” At last it has shown its hand. Here 
is an analysis of the enemy's seapower. 


By ALDEN P. ARMAGNAC 


'AKING shape beneath concealing roofs 

of bamboo, in Japanese shipyards, war- 
ships of secret design have long inspired 
wild rumors. At last our advance across the 
Pacific has forced the mystery craft out of 
hiding. Now, for the first time, we know 
what our Navy has to lick—and that infor- 
mation will help it mightily to play its part 
in the combination of sea, land, and air- 
power pledged to the destruction of the 
Japanese Empire. 

Illustrating the latest in Nipponese battle- 


ships, the Yamato and Musashi first showed - 
themselves in the Second Battle of the Phil- 
ippines. A photograph snapped from a 
U.S. Navy plane, while bombs made a 
shambles of the Yamato’s superstructure, 
enables any layman to analyze Japan's most 
powerful warship class, 

Study of the picture indicates a vessel ap- 
proaching the 45,000-ton size of our lowa 
class—believed to be the only men-of-war in 
the world that outclass it, ship for ship. The 
Yamato mounts its main battery of nine big 
guns, probably 16-inchers, in the first triple 
turrets to be installed aboard Jap battle- 


TWO JAP BATTLESHIPS THAT WILL NOT FIGHT AGAIN 


FUSO is one of two enemy 
battlewagons known to have 
boon sunt in the memorable 
Second Battle of the Philip- 
pines, when the Nipponi 
navy finally came out for a 
showdown—and got it. Note 
the pagodolike superstruc- 
ture, typical of all except 
the ‘latest Jap battleships 


YAMASHIRO, o sister 
ship of the Fuso, also went 
to the bottom in the same 
engagement, The drawing 
below shows the arrange: 
ment of the twelve 14-i1 
uns in six two-gun turrets. 
Fhe’ masked ‘control turrets 
ctly forward 
1» ships car- 
‘ormament 


1g th 


POPULAR SCIENCE 


“MYSTERY SHIPS” MAKE FIRST APPEARANCE IN BATTLE 


SECRET SUPERDREADNOUGHT. Pride of 1h 
rd ial bombs. We knew the Jops 
otle Grought them out oF hiding. a 


under a terrifi 
like this, and the Philippine 


Japanese navy, the 45,000-ton Yamato runs for 
building mommoth bottleships 


silhouette of the Yamato class 


YAMATO vs. IOWA. Comporison 
reveals both similarities and differences. 
Our lows (above) has two funnels to 
Yamato's one, but general hull design 
cond placing of big guns is the some, os 
thown et Hoht (drawing not te sccle] 


wagons. As in standard American practice, 
two turrets have been placed forward and 
one aft—the latter all but obscured in the 
picture by smoke and wreckage. Since the 
battle, Fleet Admiral Chester W. Nimitz 
has announced that the Musashi, sister ship 
of the Yamato, is now definitely known to 
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YAMATO CLASS 
TPONNEL 


owe curs 
Sronmets 


TURRET AFT 


have blown up and sunk as the result of 
damage inflicted on her by U.S. carrier 
planes in the same engagement. 
Battleship-carriers, strangest of naval hy- 
brids, have appeared in the converted Jap 
battleships Ise and Hyuga, The freak ships 
appear to combine the worst features of 


HYBRID. 

ship ond cai 
one, this frea 
Jap man-of-war sac- 
tificed two turrets 
to moke room for a 
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both types. Each provides a 
“flight deck” aft, a fraction of 
the length of the smallest flat 
top and apparently suited only 
to catapult launchings. For the 
dubious advantage of the “car- 
rier” feature, the two after tur- 
rets of each vessel evidently 
have been removed—a surpris- 
ing sacrifice of firepower, which 
Japan can ill afford in her re- 
maining capital ships. 

From what we now know of 
Japan's tools of seapower, the 
opposing lineups for the Battle 
of Japan can now be estimated 
within reasonable limits. At 
most, Japan can probably mus- 
ter no more than 11 battleships 
to our 28—a proportion of more 
than two to one in our favor. If 
the Land of the Rising Sun has 
another Yamato class battleship, 
as naval circles here believe, 
two of its capital ships are 
modern, compared with 10 of 
ours, These figures do not in- 
clude our newly completed 27,- 
000-ton Alaska and Guam, which 
the U. S. Navy calls “large 
cruisers"—a masterpiece of of- 
ficial understatement. 

In other categories of fighting 
ships—carriers, cruisers, de- 
stroyers, submarines—the story 
again is one of overwhelming 
American superiority both in 
numbers and in types. Due for 
completion in 1945, the mam- 
moth U. S. carriers Coral Sea 
and Midway, will match the 45,- 
000-ton displacement of our 
mightiest battleships and will 
provide a take-off run long 
enough for the heaviest bombers 
ever launched at sea. They will 
dwarf even the 33,000-ton Sara- 
toga, veteran of our carrier 
forces, and the 13 or more Es- 
sex-type carriers of more than 
25,000-ton size that we have 
completed since we entered 
World War II. Our latest super- 
destroyers, displacing 2,200 tons, 
approach small cruisers in size 
and armament. And now trans- 
ports and cargo landing craft, 
which formerly brought troops 
and supplies to beachheads al- 
ready secured, are giving way to 
“assault ships” that take direct 
part in amphibious fighting op- 
erations. Comparatively shallow 
draft enables them to launch 
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NEW AND OLD TYPES OF WARCRAFT 


SUPERDESTROYER. Resembling o small crvi 
ton Allen M. Sumner typifies the growing si ips 
cf cll types. its tonnage ts exoctly twice thot of the four- 
Stockers that fought the Germans in the First World Wor 


45,000-TON BATTLESHIP. Wor poi 


new member of our lowa closs. 


decorates the 
Mo” and her 


‘Yamatos ship for sh 


The gun nest 
jaguishes her from the Lowa {pe 


wa (page 91) 


GHOST SHIP. Heavily damoged ot Pearl Harbor, the re- 
fitted California returned to the batt! ond settled an old 
score with blazing guns off the Philippines. Doubtless, the 
Japs wish their bombers had done a better job. Four other bat- 
Heships damaged in the sneak attack—Pennsyivania, Maryland, 
Tennessee, and West Virginio—also have avenged’ themselves 


POPULAR SCIENCE 


ARE CARRYING THE 


BALL FOR THE U.S. IN THE 


PACIFIC 


ASSAULT SHIPS. Heovily armed 


eloped for use in 


take a direct 
amphibious operations and 
cover troops as they dig in. Above 


is the 492-foot U.S.S. Burleigh, on 
"APA" in Navy parlance. Successful 
experiments have also established 

d led APD's 
(right), as standard’ ships for fast 
transport of smaller contingents 


invasion barges and cargo 
lighters close to shore, and 
heavy armament covers land- 
ing parties while they dig in. 
‘Top priority has been given to 
mass production of these as- 
sault ships, designed especially 
for use against Japan. 
Assault transports, or APA's 
for short, land a complete com- 
bat team of hundreds of men. 
Simultaneously, assault cargo 
ships, or AKA's, bring up am- 
munition and — miscellaneous 
supplies. Plans for a given op- 
eration call for a definite ratio 
of AKA's to APA's. Larger than standard 
Atlantic landing craft, the assault trans- 
ports provide commodious quarters and 
anti-tropical ventilation, so that the men 
will arrive fresh and full of fight after a 


oy 


voyage lasting for weeks instead of days. 

Converting destroyers for use as fast 
troop transports provides another way of 
landing invasion forces. First tried out some 
years ago, the experiment has proved so 


OUR SUBS HAVE TAKEN A HEAVY TOLL OF ENEMY SHIPS 


Penetrating the home waters of Japan, daring U.S. 


submarine commanders and crews have hacked ot the 


enemy's irreplaceable naval and cargo tonnage. The 
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AICRUISERS 


30 OTHER COMBAT sHiDs 


scores given below show ships definitely sunk in the 
first three years of the wor. “Probables” and dam- 
eged craft would boost the tally far higher than this 


A U.S. sub returns 
from a raid. The um- 
brello-like object is 
© covered deck gun 
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This Is the scone of the great Philip- 
pines naval battle — an area extending 
‘over thousands of square miles — where 
hard-hitting U. S. warships and planes 


DELAYING. 
ACTION AS 
SAMAR jj THEY RETIRE 


‘are shown in detailed drawings, sim- 5s 
plified to emphasize the principal feo ‘ ‘¢ 
tures. Broad orrows show where these - 
views fit inte the over-all picture 
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CENTRAL ENGAGEMENT 


f In the upper mop, on overwhelming enemy fleet coming through 
\ SAMAR CS) Son Bernardino Strait pushes back light U. S. vessels to force 


Wma UD Its way Inte the Pacific, turning south to close pincers on 
bes ae ry MacArthur's Leyte beachhead. Threatened by the converging 
es Mal ye rab a Seventh ond Third U. 5. fleets freed by victories to north and 
i pasinr reece a south (lower mapl, Jops flee under heavy pounding"by planes 
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PURSUING U.S. SHIPS 
FIND ONLY WRECKAGI 
| SAB FLEET, INCLUD! 


Recreate 
LEYTE > ANB ee saiae, wisest talline rst tany sexe caida 
. < - 7 become standard ships of the U. S. Navy. 

"4 “Beach rockets” of 414-inch size, which blast shore 
defenses with the punch of 105-mm. artillery shells, 
now are fired in salvos by specialized landing craft 
carrying hundreds of them, according to a recent 
statement by Rear Admiral George F. Hussey, Jr., 
Chief of the Navy Bureau of Ordnance. Owing to 
the stepped-up tempo of the Pacific war, rocket-firing 
ratte cana Shi ene are esas 
over the nearly $100,000,000-a-month production of 
Se ee ee ee es 
mates. Besides explosive rockets, the Navy employs 
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incendiary rockets for obtaining range, 
and smoke rockets for screening 
troops. 

This should be bad enough news for 
Japan's naval commander in chief, 
Admiral Mineichi Koga—if he has 
managed to survive the rapid turn- 
over of Nippon's war leaders—but 
worse is yet to come. A powerful new 
British fleet under Admiral Sir Bruce 
A, Fraser, including ultramodern bat- 
tleships and carriers, will fulfill Prime 
Minister Churchill's promise of sea- 
power to help America crush Japan. 
Not to be confused with the British 
force in the Indian Ocean, the Pacific 
armada will be based on Australia, 
and is expected to operate in close 
teamwork with Fleet Admiral Chester 
W. Nimitz and with General of the 
Army Douglas MacArthur. 

‘These, then, are the tools of Japa- 
nese and Allied seapower—so far, a one- 
sided picture. How about the men who use 
them? Best-informed opinion ranks Jap 
naval officers and men as the cream of the 
Empire's armed forces, whose fanatical 
courage makes overconfidence on our part 
supreme folly. Even with their depleted 
battle fleet, they may confidently be ex- 
pected to pounce upon any advantage that 
our extended lines and the slightest mis- 
calculation may give ther 
schooled in the unwritten “rule book’ 
naval warfare, they perform at their best 
so long as everything goes according to 


CAMOUFLAGED CARRIER. Pointed 
with imitation turrets, guns, and sup. 
structure, this Nip flat-top was m 

be token for o battleship. Not fooled by 
the disgui 

the two-timing craft and sank it, in spite 
of the desperate zigrogging that is op- 
porent in the photograph at the left 


LAY OF THE LAND 


on objective 
the Pacific is studied by airmen and 
fasion troops with the aid of floxible 
relief mops of rubber composition. Pri 
pared from aerial reconnaissance photos, 
the durable three-dimensional charts may 
be tossed on a deck like rugs and scanned 
by large groups of men ot the same time 


plan—as in their sneak attack on Hawaii. 

But they have their weaknesses, too. Let 
plans go awry, and the Jap totally lacks 
Yankee initiative to grasp and exploit an 
unexpected situation. And incompetence in 
his high command, elevated to exalted posts 
by the feudal system of caste rather than 
for merit, has had an unfortunate way of 
placing him in just such embarrassing posi- 
tions. For six months, the Japs delayed 
pressing home their temporary advantage 
at Pearl Harbor—and then dispatched a 
fleet of warships and troop transports to 
seize Hawaii. (Cont 228) 
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Wyo’ e=> NORTH AMERICAN P-51 MUSTANG 2 > 


Versa 


h-altitude fighting. As a photo-reconn: 
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is the word for the fighter featured in this month's pin-up from an official Army Kodachrome. 
Designed from combat experience, tho Mustang started out or o hed 
hi once plone (F-6), it cor 


-hopper and worked 


way up fo 
guns and bombs as 


esecamera 


POPULAR SCIENCE 


EASY POURING from a milk or 
cream bottle is accomplished with 
this spout-and-handle attachment 
devised by Georgia Darnell, San 
Diego, Calif. It consists mainly 
of a pouring cap made of adapt- 
able material and fitted with a 
sliding closure that can be easily 
brought to an open position with 
the thumb of the holding hand. 
Where is a vent in the cap to ad- 
mit air when the bottle is in pour- 
ing position. An appropriate han- 
die extends from the edge of the 
cap and ends in an adjustable 
clamp that fits the bottle snugly. 
The device may be left on in the 
refrigerator, for it occupies only 
a minimum of additional space. | 


HARDLY MATCHLESS, but safe and conve- 
nient is this new container invented by 
Nathan Hammer, New York City. It consists 
of two arranged cards of safety 
matches stapled at the axis between card- 
board disks. .A sector of the cover, slightly 
larger than the individual triangular match, 

to allow the removal of a unit. This 
flap is a safety device, for it must be closed 
before the match can be lighted, since the 
striking surface is on the outside. Package 
and matches are well adapted to advertising 
use through printed sales messages. 


THUMB LEVER 
OPENS SPOUT 


| Se 
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TWO STRINGS TO ITS BOW. That's why this 
ladder won't sag perceptibly in use. Made in the 
form of a bowstring girder, its sides, in which the 
rungs are fixed, provide the arc; and the tie rods, 
or bowstrings, the chord. According to a well- 
known mechanical principle, when a person climbs 
the ladder his weight tends to straighten the side 
pieces and thereby put the tie members in tension. 
‘The ladder may be made of any suitable metal, 
either tubular or angle-section, and the tie mem- 
bers of steel tubing or stranded steel wire. Either 
an extension or a stepladder is formed by locking 
two sections together, lengthwise or at an angle, 
by hooks that engage the rungs. The ladder was 
originated by Frederick Kidd and Thomas Dargue 
Kidd, Stockton-on-Tees, England. 


BACK OF 
REAR SEAT / 
SWINGS UP_— 


YOUR CAR IS YOUR CASTLE when it is 
‘equipped with one of these bedlike hammock 
arrangements that extend, from an adjust- 
able strap anchorage on the driver's seat, 
backward under the raised rear seat to a 
crosspiece bolted to the floor. Not only does 


the hammock make a comfortable bed for 
overnight camping trips or when hotel 
rooms are unavailable, but it is adapted to 
the transportation of ill or wounded persons. 
It is the invention of Byron Quinby Jones, 
of the U. S. Army. 
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SPILL INSURANCE for coffee is the idea 
behind the saucer designed by Albert 
Rasch, Portland, Ore. This new plece | 
of restaurant crockery is provided with 

two circular recesses, one for the coffee 

cup and the other for the cream jug. 


TERMITES DON'T LIKE dichloro-hexanitrotolu- 
ene, a chemical formula worked out by a St. 
Paul, Minn., man, Frank H. Kaufert, who has 
assigned his rights to Du Pont. The new sub- 
stance, which is a complex relative of the ex- 
plosive TNT, is dissolved in a petroleum vehicle, 
and the method of protecting wood from termite 
attack is to impregnate the ground surrounding 
it with the solution. Other insects and organ- 
isms yield to the chemical’s action. 
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An Interview with Corydon M, 


© ONE amateur photographer, a New 

England snowstorm is more than wel- 
come. It means just one thing to him—a 
chance to capture another delicate snow 
crystal and record its fleeting beauty on 
color film for stereoscopic viewing. Using 
techniques that are all his own and photo- 


Tinted cellophane in front of the light source ac- 
counts for the colors in this white snow crystal 


Grafton, by Robert E. Martin 


graphic apparatus he has built with his own 
hands, Corydon M. Grafton obtains remark- 
able results. 

With slight alterations of method, Graf. 
ton achieves equally fine results in photo: 
graphing insects, flowers, and even tiny seeds. 
Using his homemade bellows, which has a 


f 


Crystals “shot” from two angles show modeling 
when transparencies ore viewed in a stereoscope 


Grafton makes 20 expo. 
sures on one four-by-five 
film for two reasons; for 
economy, but equally to 
obtain increased depth of 
focus, He achieves this 
double end by moving his 
plate holder about on a 
specially made comera 
back with guide lines for 
spacing the exposures 


POPULAR SCIENOE 


AMATEUR PHOTOGRAPHER GETS RESULTS WITH 
ORIGINAL METHODS AND HOMEMADE EQUIPMENT 


Much-magnified portrait of a katydid taken by Grafton with his homemade camero 101 


1 Snowilates are caught on a black cloth. Grof- 
ton uses a smoll paintbrush with clipped bristles 
to pick off the desired crystal. Studio must be 


three-foot draw, he magnifies his s 
up to 30 diameters. The pictures repro 
duced on these p 


ges are samples of his 


work. Viewed in a stereosc they are 
even more remarkable 

In his two-color shots of w crystals, 
Grafton is réally “gilding the lily,” for these 
crystals actually less. He gives ther 


tints by using cel 
over his light 
he places the crystal 
swivel, so that he can tilt 
two shots at differe 


of stereo pictures. 


tal in its original 
control of temperature. A 
warmth, and it melts; a little too 
becomes i with frost. 
above the dew point is the right 


Film holder is clamped firmly onto camera back. 


covered with velvet ond marked off in squares 


Crystol on chilled slide is ploced above half. 
kept cold by solidified 


penetrate from below 


inch hole in a brass bl 
carbon dioxide. Thus light «: 


a half inch thick, 


would quickly 


at-absorbing 


devising in front of the 
kness of copper 


clamped tightly against a rubber 


tained by shooting enlarged 
flecting angle 


The bundled-up photographer m: 
3 the subject vith's long red wi 
views the image on the ground glass 


pipe four feet long serves as the backbone 
to hold the bellows. A threaded rod, with 
‘a knob at the top for turning it, makes up 
his focusing arrangement. Another rod for 
moving the stage about under the lens also 
is worked from the top end while the 
image is being viewed. The camera back 
is plywood covered with velvet and has 
an opening one inch square. Grafton has 
marked off the back into one-inch squares. 
‘This enables him to take 20 exposures on a 
single four-by-five film by moving the holder 
from square to square. 

In photographing flowers, seeds, and in- 
sects, Grafton obtains unusual lighting ef- 
fects by placing small pieces of mirror about 
them to reflect the light. In such cases, 
tilting the stage would give a double shadow 
effect. Instead, he moves the lens in @ 


7 Clipped photo is glued onto glows and put on 
frame above o black cloth for rephotographing 


Se me caverta. 
Iepeans BLA 


f the extine- 
movable polaroid disk. 
right focuses with knob 
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Old Method 
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central light into 
sponsible for intermediate sho: 
lines on light-gray background are 


Upper drawing shows usual method of photo. 
graphing snow crystals in black and white, and 


lustrates Grafton's method. The 


ty light as diagramed abov. 


ted rays from 
0 field of the ler 
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The method of lighting employed by Grafton in 
toking black-and-white snow-crystal pictures results 
in the added depth and shadow effect seen here 


horizontal plane. This requires a corre- 
sponding movement of the opening in the 
camera back, So the photographer devised 
simply operated sliding arrangements for 
both. 

Photography has been Grafton’s lifelong 
hobby. He worked his way through col- 
lege by taking snapshots for sale and by 
developing and printing pictures. A chemi- 
cal engineer, he is research director for the 
Cordo Chemical Co., Norwalk, Conn. Here, 


Hydroquinone crystals illuminated with light polar 
ized through o stretched-out polyvinyl aleohol film 


No two snow erystols ore exactly alike, although 
every one adheres to o hexagonal pattern. Grafton 
says the best specimens come near end of snowfall 


also, his natural inventiveness has made 
valuable contributions in the field of syn- 
thetic adhesives. His technical knowledge 
was not necessary to his hobby, he says. 

In making his snow-crystal pictures, 
Grafton uses a 32-millimeter micro Tessar 
and a two-inch Goertz Hypar lens. For 
other purposes he uses a 16-millimeter mi- 
croscope objective, a 34-inch Bausch & 
Lomb Tessar, and also a seven-inch Zeiss 
Tessar from his Graflex 


Milkweed pod, reduced with enlorging comero 
by the use of @ seven-inch Groflex camera lens 


ITS) DONE IN COLORS. 
snothe i 


two colors, with a diagram of the mon- 
ner in which it was lighted for photo- 
graphing. Note important differences 
from di 

which 


Tura-Calate 
Lighting 


minon RED FILTER CIRCLE 


STEREOGRAPHS ARE VIEWED through 
this adaptation of @ contu je. 
view, To obtain the two different ex- 
posures for such viewing, Grafton turns 
the stage on which his subject is 
mounted from one to thr 
if 


is prepar 
ing ltstrument composed 
of e pin stuck into a com- 


mon pencil rubber and 
a self-devised colorless 
plastic coment for fixing 
the insect’s feet to the 
mirror, Specimen is then 


imited range for 
in photographing 


FROM HEAD TO TOE thi bend 


@ gas mask, an imper 
shoes specially treated 
and out to prevent gos 
id heavy gloves, under wh 
cotton pair treated wi 
pellent. Because this cov 
feally cistight and does 
body te breathe, he can work in it only 
for short periods, then comes out for air 
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Our Armys Defense 
Against’ Poison Gas 


Instant detection, prompt identification, 
complete protection—that’s the Chemical 
Warfare Service's formula for guarding 
our GI's against the constant danger of 
sudden, unexpected, enemy gas attack. 


GAS-DETECTION KIT BRINGS 


JN SOLVING the two big problems of defense 
in gas warfare—detecting the gas and then 
protecting personnel against it—our Chemical 

Warfare Service has developed equipment that 
safeguards our soldiers from every war gas now 
known. One of these detectors is a veritable 
chemical laboratory which has been condensed 
into a handy 2'%-pound field kit, and which can 
also 


give prompt warning of invading blister gas by a 
quick change of color. Protective equipment, 
equally ingenious, includes gas-repellent clothes, 

le envelopes, neutralizing ointments, 
and the best gas mask in the world. 


The kit, which is placed in the charge of the gas noncom of 
each company, contains (left to p to bottom) suction 
pump; cate containing pencil, note pod, colgr-guide card, and 

pes for samples; waterproof covering for the 
+ chemicals; six racks of small gloss tubes 


By GOLD V. SANDERS 
Photographs by WILLIAM W. MORRIS 


© SUDDEN attack with war gas on 

any front can catch American soldiers 
defenseless and unprepared as in World 
War I. No matter what new surprise gas 
4 desperate enemy might spring on us, we 
can break it down quickly, right in the 
front lines, and counter it before it can 
produce disastrous results. 

Never forget that the Chemical War- 
fare Service is right there at the front, too, 
wherever American soldiers are fighting. 
Its highly trained experts are a part of 
every division, of every company. They are 
eternally sampling the air our soldiers 
breathe for the slightest trace of poison 
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One of the glass tubes is in 
suction pump. Containing 
gos from the 


of the right 


Besides the four bottles of reagents shown in the 
ore three tubes of reagents, 
which fit compactly in the hollow handle of the pump 


photograph at left the 


CHEMICAL LABORATORY TO FIELD OF BATTLE 


ed in the end of the 
a gel, it will absorb 
thot is sucked through it. A drop 
agent will produce a telltale color 


gas or irritating chemical. And they are 
superbly equipped, thanks to that same 
American inventive genius which has given 
us the world’s best offensive weapons and 
other tools of war. 

A marvel of ingenuity and simplicity is 
the miniature gas-detection kit pictured on 
these pages. One of these goes along with 
every company into battle, handled by a 
man trained in the Chemical Warfare 
School. Weighing only 2% pounds, it is so 
cleverly worked out that it can detect and 
identify any of the known war gases in a 
few seconds, right on the spot. If a gas 
should be found which {is not identifiable, 
a sample of it can be taken up from the 
air with one of the prepared glass tubes 
and then sent promptly to the laboratory 


dy for action. By compa 
siliee with color guide, gas is 
In some cases ¢ gos will pro- 
jc color without old of reagent 


Hore the pum; 
color of "gassed 
easily identified. 
duce characte 


Chemical warfare, har thought of everythings in- 
cluding o flashlight (with waterproof switch) in 
the handle so that the tests can be made at night 


Id close 
tion’ is. strong 
special glass tubes can be used to captu 

which is then sent to o field laboratory for analysis 


for immediate analysis by its chemists. 

Detecting the presence of gas is, of 
course, the first essential in defense against 
it. Foolproof and positive as the detec- 
tion kit is, it 'is not necessarily the first 
device to discover an attack. A soldier's 
helmet may suddenly blossom out with 
fiery red spots, a warning that the enemy 
has let loose blister gas. The helmet is 
coated with gas-sensitive green paint, d 
veloped by the Chemical Warfare Service. 
Every drop of vesicant gas that touches 
it will produce a flaming danger signal in 
five seconds. Every soldier knows what 
it means, The warning gong is sounded 
and the whole unit can be protected from 
the miseries produced by these irritating 
chemicals. The same paint may be used 
on vehicles or equipment. 

‘A similar protective device consists of 
gas-sensitive cardboard, colored green and 
cut into small squares. This can be used 
in countless ways; laid on the ground, 
fastened to vehicles, pinned to uniforms, 
tacked on fences, Droplets of blister gas 
make red spots here, too, Still another 
innovation is chemically treated crayon to 
be used in marking vehicles and equip- 
ment. It is bright pink and turns blue 
on contact with the poison stuff. 

One man in each company or equivalent 
unit carries a special gong to be used only 
to sound a gas alarm. When this sounds, 
every front-line soldier knows exactly what 
to do for self-protection, and is equipped 
to do it. He dons his gas mask, which is 
the finest ever devised.. His special-issue 


PAINT that 2 Gl con daub on his hi 
met (above) or any other hand) 
enables him to do his own gor-detecting. 
Olive drab in color, the point will turn to 
@ flaming red (left) five seconds after 
comes in contact with even the lighte 
concentration of any one of the thr 
known blister gases. The instant the Gl 
“red light," he knows it is 


‘ond gat-repellent cloth 


uniform is impregnated with a chem- 
ical that neutralizes blister gases in 
any ordinary degree of concentration. 
Underwear, socks, shoes, gloves, and 
a special hood all are similarly treated. 
With all of this carefully buttoned up, 
the soldier is practically immune to 
blistering chemicals, but he also hi 
in his gas-mask case two plastic en- 
velopes large enough to cover him 
completely if there should be a heavy 
fall of liquid poison from airplanes. 
Furthermore, he can push his gun 
muzzle through one corner and keep 
‘on shooting. 

If blister gas has reached the sol- 
dier's skin in spite of all these protec- 
tive measures, he has in his kit tubes 
of ointment that will neutralize it if 
used in time. 

‘These are the protective means used 
in the field by individual soldiers in 
the midst of combat. It is only one 


wornin 
Specially 
on a surface on which 
‘amount of blister gas, will quickly turn to ¢ 
bright ‘blue: If it is rubbed ecrost @| dry 
surface ond then wetted with even on ex 
tremely small concentration of o vesicant, 
the same change of color will toke place 
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Mg 
PAPER SHEETS, 
‘and chemically treated, are another 
means of warning soldiers of the pres 
fence of gos. One drop of a vesicant, 
1d o brilliont red spot appears. The 
sheet con be worn on the arm, tacked 
to a fence, stuck on the end of a boy- 
et, or put any other plot it 

. Near one corner 

Should 
2 drop of liquid ‘than this 
on the sheet, it will mean 

that the concentration of gas is too 
clothes ond the Gl hod 
is plastic envelope 


part of the elaborate system of 
Preparation worked out by the 
Chemical Warfare Service with 
full co-operation from our gi- 
gantic chemical industry. 

There are also gasproof field 
shelters in which staff officers can 
work with complete protection 
from gas attack. Immense 
“breathing machines” inhale the 
poisoned air from outside and ex- 
hale purified air into the shelter, 
which may be either a standing 
building or a portable structure 

The Chemical Warfare Service 
also has the responsibility of pre- 
paring for retaliation, and it has 
been stated frequently, for the 
benefit of the enemy, that we are 
fully equipped in this respect. 
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PROTECTION for American sol 


vesicants and deadly goses that attack the lungs is provided 


1s against skin-scorching 


by gos-repellent clothing and the finest gos mask in the world. 

If @ Gl is operating in on oreo where he might be subject to 

@ gas attack, he dons underwear, socks, coverall, ond sho 

all of which have been specially treated to resist blister g 

in ordinary amounts. In the event of on attack, all 

needs to do is to put on his mask; don a protective hood 

(obove) that fits over head, around the edges of the mast, 
his shoulders (below); and pull on © pair 
From the skin out, the Gl's clothing is di 

signed to give complete freedom of movement, and to keep 

out goses while admitting suffi it ir for the body to breathe 


\ EYE SHIELD, snug-fitting and mode 
| of plastic, is always worn in areas 
\ where there is a danger of gas which 
may be os yet undetected. It also 
\ serves to protect the weorer's eyes 
\ in the event of surprite ottack 


GAS-MASK CARRIER holds an eye 
Id, two protective covers, a con with 

tubes of ointment for blister gases, 
cond the mask itself, with hose and cir 
purifying canister attached. All fit. com- 
pactly in the carrier shown in position of left 


OINTMENT neutralizes vesicants and pre- 
vents painful blistering of the skin, Gl's are 
tought not to be misled by gases that do not 
burn at first. Ointment must be used immedi- 
ately after contact, else it may be too late 
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PROTECTIVE COVER, under which o 
soldier con crouch, offers protection from 
gos in any liquid concentration. While the 
cover limits his mobility, the GI can shove 
his rifle through an opening in one corner 
‘ond keep on peppering away ot the enemy 


we 99 
How prospectors are 
finding a fortune in 
NEEM old boulders of high-grade 


OF WYOM: T: NG American green jade. 


—— 
A small, light-green rock sticking above ground, wl 
turned out to be this 3,366-pound boulder of solid jode. Prospector 
still not fully convinced the value of i rocks they've been ORTUNES lying around 
Kicking around for years, pile “em up carelessly in back yards (below) [loose on the ground in 
Wyoming have been passed 
up by generations of resi- 
dents with no more than a 
casual glance. Now those 
green rocks, scattered at ran- 
dom among the sagebrush, 
have turned out to be nothing 
less than jade. The rush for 
the “green gold” is on—and 
some of it is actually worth 
more than gold, ounce for 
ounce. Substantial citizens 
are giving up regular occu- 
pations to hunt the green 
stones over the wastelands 
of the Sweetwater country. 
Some have already become 
fairly wealthy. 

This is the first substantial 
find of jade in the Western 
Hemisphere and it is an im- 
mense one. The jade area is 
at least 600 square miles in 
extent, and possibly much 
greater. Only the surface 
has been touched. Jade pros- 
pecting up to now has been 


finally unearthed, 


Salt and pepper shakers and wine 
glass mode by Bert Rhoads, and 
@ partly worked piece, show wide 
color variation of Wyoming jade 
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Here are some fin 
‘of Wyoming jade ry. 
Pendant was cut and polished 
by James L. Kraft, cheese 
manufacturer, who has made o 
hobby of collecting and cut- 
ting jade. The braci 

drops, and ring are # 
of Bert Rhoads. Establishment 
ff jade cutting as an Amer 
ican art will provide a new 
outlet for native creative 
talent and may give Chino 
some stiff competition in 
the postwar jewelry market 


ranges from 
although it is 
best known for its rich, beaut 
ful shades of green. These 
pendonts, with the exception 
of the heart, cross, and teor 
drop, were cut and polished 
by Kraft, whose interest in the 
mineral took him to the town 
of Lander where he helped to 
convince the local townspeopl 
thot @ fortune lay at their feet 


In color, jad 
block to whi 


Wyoming has @ lot of rocks, but not all of them, 
like these two, are worth over 15 dollars a pound 


merely a matter of roaming the countryside 
and picking up those green pebbles, chunks, 
and boulders that are in plain sight. Some 
have been so polished by the elements that 
they look as if they had been painted and 
laid out to dry. Others look much like 
ordinary stones until a piece is chipped off 
with the little prospecting pick the jade 
hunter uses. Of these there is doubtless an 
immense amount to be discovered, not to 
mention what is under the surface. No vein 
or mother lode has been found. 

Two women, hunting the precious stones 
near the town of Lander, spied a nice, 
light-green one partly hidden by a clump 
of sagebrush. It was about the size of 
a man's hat—they thought. They tried to 
loosen it from the earth but it wouldn't 
budge. They dug with their picks, and the 
more they dug the larger it grew. They 
hurried back to bring their husbands and 
a big wrecker. After hours of digging and 
hauling, the two men got it out—3,366 
pounds of high-quality jade, a fortune for 
two familie 

‘There have been other finds almost as 
sensational. Allan Branham, manager of 
@ grocery store in Lander, discovered a 


ing the green-gold rush 
were quick to buy this piece for postwar shipment 


Larger of these jade pisces, weighing’2,400 pounds, 
wot prevented by Mr. Krefi fo © Chicago museum 


hunk of jade weighing’2,410 pounds. It was 
bought at once by James L. Kraft, cheese 
manufacturer, who donated it to the Field 
Museum (now Chicago Natural History 
Museum). Mr. Kraft is a jade hobbyist and 
has been collecting and cutting the mineral 
for years. He heard of the Wyoming dis- 
coveries and went out to investigate. His 
visit was a big factor in awakening the 
local citizens to the immense value of their 
newly révealed mineral wealth, He told 
them the jade found there was as high in 
quality as any that comes from China. 

Allan Branham gave up his position and 
now devotes his time to prospecting for jade. 
Among many others, he found another huge 
boulder which he has sold to a Chinese 
buyer. Other Chinese, jade experts have 
come and bought tons of Wyoming jade, 
though it cannot be shipped to the Orient 
until after the war. 

Bert Rhoads, proprietor of a furniture 
and hardware store in Lander for the past 
20 years, got hold of some cutting and 
polishing equipment and started making 
pendants, crosses, and cabochons of the jade, 
just as a hobby. He found he could sell 
all he made at (Continued on page 208) 


Cheracteristically odd in shape and color is this 
nugget picked up by @ Wyoming “rock hound” 


ACCURATE ANGLES to 90 de- 
grees may be set or measured 
quickly with the aid of the Bem- 


isine, a toolmaker’s accessory 
with provision for holding small 
work pieces for grinding, machin- 
ing, and inspection operations. 
The Bemisine needs only a two- 
inch-capacity micrometer and the 
standard table of sines and co- 
sines to set any angle in its range 
in a minute of time and within an 
angular minute of accuracy. Il- 
lustration shows micrometer over 
a hardened measuring pin and block. When 
the work table is level, the distance over 
the pin and block is one inch; when it is 
tilted, the pin changes its distance propor- 


THREE-WIRE PLUG and suitable ground 
connections for electric soldering irons made 
by the Hexacon Electric Co., Roselle Park, 
N. J., minimize the possibility of shocks and 
blown fuses. Used only where three-wire 
outlets are available, the third prong estab- 
lishes connection between the ground and 
the outer housing of the soldering iron. 


SAWING OR FILING of metal, plas- 
ties, or wood may be done with the 
aid of a device called Saw-Chief, 
which is attached to any electric drill 
with a -in. chuck, or to a com- 
pressed-air line or flexible shaft. It 
is made by the Chicago Precision 
Equipment Company. 
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tionately. A micrometer reading taken over 
the pin and block at any point (minus the 
one-inch constant) is the sine reading of 
the angle. 


BROKEN DRILLS, formerly thrown into 
the discard, can now be used if one has 
a set of Drill-Savers, made by the C-B 
Tool Co., Lancaster, Pa. The broken 
end of the drill is slipped into a slot that 
compresses when the Drill-Saver is in a 
chuck, and two dimples, which ride in the 
drill flutes, hold the drill firmly against 
turning. 


OPENING PERMITS EASY 
REMOVAL AND REPLACE- 
BROKEN 


MET OF 
sLoT 
WN CHUCK 
ORL 
*Il #2) *30 


LIGHTSHIP MODEL, one of a ship series that 
will appear in an identification film, reproduces 
in miniature one of the U. S, Coast Guard 
lightships that are used on the Columbia 
River in Oregon and Washington. So nearly 
complete is the model that the smallest visible 
detail is included. The single funnel is even 


equipped with faithfully reproduced fog hor 
‘The man who made the model is Fred Mala- 
testa, who has done similar work for George 
Pal Productions, Inc., Hollywood, Calif. The 
board set up beside the ship model was placed 
there purposely to hide the name on its side, 
for reasons of military security. 


GOLDEN BAR, shown just below 
master sergeant's chevrons, is a new 
device authorized by the War De- 
Partment to indicate 
each six months’ ser- 
vice in the Army out- 
side the continental 
mits of the United 
States. For purposes 
of the award, Alaska 
is included in its 
scope. Nine diagonal 
stripes at lower end 
of sleeve indicate 27 
years of service 
‘These insignia might 
seem to rate salutes 
from a general or even 
second lieutenant. 


DIAL THE WEATHER if you’ 

planning a trip. An improved 
model of the Weathercaster, 
recently put on the market by 
the Kenyon Instrument Co. 
Huntington Station, N. Y., pre- 
dicts weather conditions with 
some accuracy as far as a day 
ahead. It consists of an in- 
struction book with four mo 
able graduated disks of su 
ely larger diameter on 
the cover. With reference to 
barometer readings and the di- 
rection of the wind, simple 
adjustments of the disks will 
reveal what may be expected 
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COLOR SPEEDS PRODUCTION in plants 
making war materials. The Kodachrome 
above shows a toolmaker at Northrop Air- 
craft, Inc., Hawthorne, Calif., reworking a 
inner wing-frame assembly jig for a Black 
Widow. The colors are used to indicate the 
different drill sizes necessary for the job. 
Also guided by color, young women at 
Electric Auto-Lite Co., Port Huron, Mich. 
make the complicated wiring setups for war 
vehicles. These ignition harnesses are 
assembled from racks holding miles of vari- 
colored wire, cut to size and with terminals 
soldered on. A complete harness may re- 
quire more than two dozen wires, each a 
different color and sometimes as long as 30 
feet. Not only must the right wires be 
selected, but they must be assembled so the 
terminals stick out in the right places. 


A RARE BIRD, and a beautiful one, 
too, is the scarlet cock of the rock, 
of South America. It is native to the 
rainy uplands of the Ecuadorean and 
Colombian Andes. This male speci 
men, about the size of a small pigeon, 
is one of a pair recently brought to 
the National Zoological Park, Wash- 
ington, D. C. The female's color is 
brown. 
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mobile substation doesn't look much like the 
compact job at the top of the page. Yet 


mechanically they are the same, the only diff 
bein 

end hi 
‘of appearance 
gives no suggestion of its of 


that the newer version has been stream 
108 @ better parts arrangement. From the point 
the old model looks powerful, but 
ty to move rapidly 


end a cast-iron end shield which 
parts from hard blows, falling objects, ond liquids 


BEFORE 


AFTER a 


New Faces 
for Postwar 
Industrial 
Equipment 


EAVY electrical apparatus doesn't have 

to be ugly. In fact, it can’t be, if it ex- 
pects to find a market against the keen 
competition of the postwar world. Makers 
of durable goods, like the manufacturers of 
automobiles and home furnishings, now 
realize that their products must be easy to 
look at as well as efficient and economical 
in operation. 

One of the leaders in this trend is Gen- 
eral Electric. Under the guidance of Ray 
Patten, nationally known industrial design- 
er, GE engineers are beautifying such pro- 


‘AFTER 
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In tidying up this unit substation, GE's de- 
signers, by bringing together the transformer 
ond switchgear to reduce the over-cll length 
of the unit, have achieved on unusual degree 
of unity and Sin acer In place of the be- 
wildering maze of overhead wires in old unit, 
jes for underground connections 


BEFORE => 


saic items as electric motors, substations, lo 
comotives, and transformers. 

This new beauty isn’t just skin deep, 
either. In adding eye appeal to General 
Hlectric industrial equipment, Patten and 
his designers have revamped many products 


While acquiring @ prettier foce, this 
dry-type transformer has also got rid 
of some excess weight. And, requiring 
fewer materials, it can now be sold of 
@ lower price. Another important asset 
is that it provides much more safety 


$F BEFORE 
——— 


so that they weigh less, occupy less space, 
have a better arrangement of parts, require 
less materials, are easier to operate, are 
better protected, and in many cases offer 
better protection to the workers who will 
operate them. 


CLUSTER GEARS. When two or more geors 
‘are made in one piece, the combination is called 
@ cluster gear. The one in the center, above, has 
two gears: the larger of one-inch diameter and 48 
pitch; the smaller of half-inch diometer, 32 pitch 


WHEELS i 265 
That Can't Slip 3 


Gears have been serving man 
for centuries. Now they reach : 
their greatest refinement in the pases 7 
precision instruments that control . 

many of our war weapons. o 


By VOLTA TORREY 
Photographs by ROBERT F. SMITH 
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HAIR perhaps,” wrote the great mathe- 
matician and poet, Omar Khayyam, 
“divides the False and True.” Less than a 
hair, in the gearing of an automatic pilot, 
bombsight or gun director, decides the 
twentieth-century soldier's fate. 

Inside a single, modern, mechanical anti- 
aircraft gun director there are nearly 700 
gears. Many of them must be within one 
four-thousandth of an inch of the engineer's 
specifications, if the gun aimed by this me- 
chanical brain is to hit a diving, darting at- 
tacker. A four-thousandth of an inch is 
only one twelfth the average diameter of a 
human hair, 

‘The marksmanship of an American fight- 
ing man is determined nowadays by the 
precision with which such gears have been 
made for him far behind the lines, And the 
mass production of extremely precise gears 
is a wartime achievement that marks an- 
other significant step in the evolution of 
revolving wheels. 

‘The Egyptians put wooden pegs in the 
rims of crude wheels, so that an ox walking 
in a circle could raise water from a well. 
‘The transmission of power from one shaft 
to another is still the most common func- 
tion of gears. But, thanks to many improve- 
ments, gears have also become a means of 
transferring measured motion within in- 
struments that solve intricate mathematical 
problems hundreds of times as fast as a quiz 
kid could do it. 


RODENDUM Cincig 


FLANK 


—, 
EE BRACE CRE 


“ANATOMY OF, A GEAR. These tour circles fix 
the design of @ gear. Engineers like to visualize 

‘of meshing gears os two cylinders with pro- 
“| Jections ani depressions that interlock, the pitch 
“dircles. representing their’ theeretical surfaces 


DIAMETRAL pitch, 
of a gear is the 
number of teeth it 
has for every inch 


HERE ARE SOME ‘TERMS USED IN DESCRIBING GEARS 


INVOLUTE. 
ef gear teeth follow 
@ curve of the kind 


The first metal gears were made the 
ancient way, by setting pins in the rims of 
wheels. Then men learned to cast metal 
wheels with notched rims. Even so, if the 
teeth of those gears were within a thirty- 
second of an inch of the proper places, the 
makers congratulated themselves. 

Some seventeenth-century mathemati- 
cians pointed out that gears could be made 
more efficient by curving the teeth geomet- 
rically. This was done at first by hand, and 
the precision of the gear depended on the 
workman's skill. Less than a century ago, 
machines were invented to cut curved gear 
teeth, Now those machines have been so 
perfected that they produce almost perfect 
gears. 

The teeth of these machine-made gears 
are as uniform as the balls for ball bearings. 
Differences in the spaces between the teeth 
are infinitesimal. Every tooth fits every 
niche in another gear as though each tooth 
and niche had been hand-tailored for each 
other. 

Although often no larger than the gears 
in a watch, the gears in an intricate navi- 
gation instrument or gun director must 
mesh even better, Watch gears always turn 
in one direction at a steady speed. But the 
gears in the computing machines used to 
guide mighty weapons must alternately spin 
and creep, sometimes clockwise and some- 
times counterclockwise. Hence, the least 
bit of backlash, or slackness in the gearing, 


PITCH CIRCLE intersects 
the points of applied pres- 
sure, where there is @ pure 
rolling action between mat- 
ing teeth of @ pair of gears 


BACKLASH is play o 
slackness due to inace 
curate fitting of teeth. 


Not @ good thing in 
precision instruments 


Sides 


MAKE FINE-PITCH GEARS 


would lessen the accuracy of the calcula- 
tions made by the mechanism. 

There is so little backlash in the gears 
now being made in wholesale quantities 
for such instruments that it cannot be 
seen by the human eye or felt by the 
most sensitive of fingers. But it can be 
detected and measured by extremely 
sensitive instruments; by repeatedly 
testing each gear with these instruments, 
this looseness is held to a minimum. 

Assume, for a moment, that you had 
an endless row of these modern gears, 
each of which was four inches in diameter 
and had 192 teeth. If the gears were 
correctly mounted on separate shafts, 
and you had someone hold the first gear 
stationary, you would have to go down 
the line to the 50,264th gear before the 
accumulated backlash would permit you 
to revolve one. You would then be more 
than three miles from your starting point. 

Wheels with such excellent teeth are 
called fine-pitch gears. Their function is 
to impart dial or indexing motion from 
one shaft to another. In many modern 
instruments, this is done to govern the 
movements of the fine-pitch gears’ 
brawny brothers, the power-transmission 
gears, Fine-pitch gears, consequently, are 
often literally the bosses of cruder but 
heavier gears. 

Although each tooth of a fine-pitch 
gear is really a cam, it must be almost 
exactly like every other tooth. Suppose, 
now, that you had two of these gears, 
each containing 50 teeth, making three 
revolutions a second. There would then 
be 9,000 engagements and disengage- 
ments per minute between teeth, and the 
slightest variation in teeth would cause 
a fluctuation in the motion transmitted 
from the first shaft to the second shaft. 

The sides of every tooth are so curved 
that these engagements and disengage- 
ments are made smoothly at any speed. 
‘The curve is usually an involute curve, 
which means that it is the kind of curve 
that would be traced by a pencil on the 
end of a taut string being unwound 
from a spool. Although the teeth of a 
tiny, fine-pitch gear often look perfectly 
straight, each side of each tooth curves 
this way. 

Nevertheless, the delicate carving 
necessary to shape each of the many 
teeth of these gears properly is done in 
a few minutes by modern gear-cutting 
machines. These masterpieces of the 
machine-tool maker's science, moreover, 
can be operated by women who cannot 
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BLANKS for geors, cut from @ +0 of metal, 
are bored, reamed, and formed to size on this mac! 
Photo shows drilling: note boring tool poised ready 
for next operation, The sequence is controlled by coms 


This is the completed gear made by the hobbing meth- 
od. The machine shown in this picture ond the two at 
the top of the opposite page is « Borber-Coleman No. 
3. All arrows on pictures show the directions of rotation 


HELICAL SPUR GEAR is cut by another hob- 
bing operation. In this cose, the teeth of the g 
ore cut at an angle by holding the blank with its axis 
cat on angle to that of the hob rotating underneath it 


HOBBING is one method of cutting teeth in the rim 
jen mounted above the 

a cylinder bearing cutting blades in the 

form of a worm. Hob and blank revolve simultaneously 


FELLOWS process sh 
tion, The cutter (at left) has te 


th by planing ac- 
embling those 
blank, cutter 
eth ore cut 


feods slowly into the work until oll the 


GLEASON machine cuts straight bevel geors by the 
reciprocating action of little cutters resembling safety 
rotor blades. In the picture below, these are sei 

immediately below the end of the cil nozzle 


Cutting tokes place in a 
jating speeds of the hob and 
ring. By changing # 


WORM CUTTER. Here the thread of « worm gear 
is being shaped. The gearlike cutter bites into the 
cylindrical blank while both are rotated, producing 

izes the worm gear 


or shaper is 

hine, The teeth of the cutter 
jally ore set in o helix to 

the cutting or shaving action 


done in this shaving m 
(the large wheel) u 
in order to a: 


MORE CLUSTER GEARS (see po 


120). These six examples show how various 
be cut in a single piece of metal. Some hove teeth of odd design to meet special requirements. 


ears simplify assembly and make it possible to obtain many different speeds from a compact gearing unit 


even cut fudge into uniform pieces by hand. 
Scores of persons with comparatively little 
training have operated these machines in 
war plants. And batteries of these modern 
cutting machines have enabled the Sperry 
Gyroscope Co., the Ford Motor Co., and 


THE EGYPTIANS INVENTED GEARS 


IFTING water from a well or stream was 

probably the first job ever performed by 
gears. The Egyptians had a source of power 
in the form of oxen, but the beasts walked 
in a horizontal plane while the water had to 
be lifted vertically. ‘The problem, therefore, 
was to transmit power from a vertical shaft 
to a horizontal one. Pharaoh’s subjects solved 
it by putting wooden pegs in the rims of crude 
wheels and mounting them at right angles to 
each other as shown in the sketch below. 
Buckets on the rim of a third wheel picked up 
the water and dumped it into an irrigation 
ditch or tank as desired. 


other firms to turn out tremendous quanti- 
ties of fine-pitch gears for precision instru- 
ments. 

Among the fine-pitch gears in mass pro- 
duction there are many different types, 
such as spur, helical, bevel, and worm gears, 
and combinations of various types. Spur 
gears are those with teeth cut parallel to 
the axis. These gears are used to connect 
parallel shafts. Helical gears are those with 
spiral or curving teeth rather than straight 
teeth. This is a means of facilitating con- 
tact between teeth when two gears are 
rolled together, thus assuring smoother 
operation. The teeth of a spur gear may be 
either straight or helical. The teeth of a 
devel gear, which is one with teeth placed 
at an angle to the axis of the wheel, may be 
either straight or spiral. Worm gears have 
teeth like the thread of a screw. Bevel and 
worm gears are used to transmit motion 
between shafts that are not parallel. 

‘The blank disks from which these gears 
are made are turned out by engine lathes, 
turret lathes, and screw machines. One of 
these machines may automatically drill a 
hole in a stainless-steel rod, trim it the 
proper amount, and cut off the kind of 
wheel that is needed to make a gear. With- 
out pausing, the machine may then pull the 
rod forward and proceed to turn out another 
blank wheel. Cams and gears govern the 
operations of the blank-cutting machines. 
Other cams and gears, in other automatic 
machines, then direct the cutting of teeth 
in these blanks. Thus gears are used to 
manufacture gears. 

One method of cutting gear teeth in a 
blank is hobbing. A hob has a series of 
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blades in the form of a worm, and 
is revolved alongside the blank. The 
blank is rotated simultaneously so 
that the teeth cut in it by the hob 
will have the desired curvature. 
The relative speeds of the hob and 
the blank that is being cut are 
determined by gearing; other gear- 
ing controls the pressure of the 
hob against the blank. And, by 
changing this gearing within the 
hobbing machine, the same machine 
can be used to produce a consider- 
able variety of gears. 

Another method of making a 
gear out of a blank disk is the Fel- 
lows shaping process. A Fellows 
machine produces gear teeth by 
planing action. The cutter has teeth 
resembling those desired in the 
blank, As the cutter and the blank 
rotate at controlled speeds, the cut- 
ter hews niches out of the blank, 
and thus forms teeth of the proper 
size and shape. 

Cluster gears can be made with 
this machine. A cluster gear is 
really several gears made from a 
single piece of metal. There may 
be from two to a dozen different 
sets of teeth around its rim and 
sides. Using the same solid piece 
of metal for several gears simpli- 
fies assembling work, and saves 
precious space in compact, com- 
plex mechanisms. 

A third way of cutting gears is 
the Gleason method, and it is used 
for carving bevel teeth. Straight 
bevel teeth are cut in a blank in the 
Gleason machine by the reciprocat- 
ing action of little blades that look 
like safety-razor blades sliding to 
and fro. A cutterhead rolls these 
blades against the blank until each 
tooth is formed. Spiral bevel gears 
are cut by a rotating circular cut- 
ter, which is rolled against the 
blank similarly. 

A finishing process follows the 
hobbing or shaping of the teeth of 
precision gears. This is done to 
eliminate small errors in the shape 
or spacing of the teeth. It may be 
done—automatically, of course—by 
rolling the unfinished gear against 
a rotary shaving cutter. Another 
finishing operation is burnishing. 
This does not correct inherent 
errors, but removes projections 
and burrs and improves the finish. 

Obviously, a gear would be cut 
badly if a blank slipped while being 
spun in (Continued on page 207) 
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TESTING HIGH-PRECISION GEARS 


A testing machine at the Sperry Gyroscope Company's plant 
runs bevel gears together to determine accuracy of size and 
smoothness of running. Gears just off the cui 

ore run 


This sensitive apporatus detects wobble in the gears of a 
tiny differential containing eight fine-pi ors. Stil 
conother test measures the backlash, or play, in the assembly 


Here is the differentiol seen under test above. Seven toaths 
‘of the geors used in Sperry instruments or ‘thar 
i pitch diometer. They may have from 10 to 400 


Nineteen U. S. 


That Changed the World 


now dependent 
described in 


ton gin, 
plane, 
vuleonizing. Ni 


wing machine, 
ir brake, oil cracking, and rubb 
he presents I! more 


the greater part of 


ned with communication, 
as with the te 


S. F. B. MORSE was a 
successful portrait 
painter for 17 years be- 
fore he visited Europe 
in 1829 and saw the 
electrical discoveries of 
that time. Inspired by 
these, he lived and 
worked in a single room 
for five years while he 
insulated wire, made 
electromagnets, and in- 
vented a relay to overcome voltage line 
drop. By 1838, he sent messages in a dot- 
dash code at the rate of 600 words per hour. 


Inventions sus 


3g 


Morse offered his invention to the United 
States, British, and French governments, 
with no takers. Then the sending and re- 
ceiving keys were developed, handling 20 
to 30 words per minute. In 1843, Congress 
granted Morse funds for a trial, and a line 
was laid for 10 miles in lead pipe, with a 
conductor wrapped in cloth soaked with 
beeswax and tar. This was a failure, The 
line was then mounted on poles, with door- 
knobs as insulators, and was successful. 
Morse again offered his invention to the 
U. S. Government for $100,000. He was 
turned down, but private capital backed 
the telegraph, and it stepped up communica- 
tion not only across the American continent 
but across the seas. Morse became wealthy, 
and received honors commensurate with his 
achievement, 


ALEXANDER GRAHAM BELL, of Scotch 
birth, became a teacher in the Boston School 
for the Deaf. There he worked with devices 
for producing and recording sound waves, 
and conceived the idea of controlling an elec- 
tric circuit by sound, His efforts resulted 
in the telephone, in which sound vibrations 
act on a diaphragm to make and break an 
electric circuit, actuating another dia- 
phragm to produce sound at a distance. In 
the beginning, the Bell invention was ig- 
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nored; at first it was 
used only as a burglar 
and fire alarm. By Au- 
gust 1877, there were 78 
telephones in use, but at 
this time the Bell Tele- 
phone Association was in 
financial difficulties, and 
offered the invention to 
Western Union, which 
did not accept. Later 
the inventor won litigation with the tele- 
graph company, and Bell stock went up to 
$1,000 a share. The American Telephone 
and Telegraph Co. was formed in 1886 to in- 
clude the Bell interests, and the inventor 
realized a comfortable fortune. 


LEE DE FOREST was a 
minister's son with a 
large capacity for get- 
ting into trouble. He had 
difficulties of | various 
kinds getting through 
schools including Yale 
Sloane Laboratorie; 
After graduation, he 
1 worked at the Western 
Electric Co., where he 
saw the iron-filings coherer that inter- 
rupted the circuit after each signal. This 
determined De Forest to develop a signal 
detector with a continuous circuit, but work 
on it caused him to be fired from several 
jobs. When he finally placed a third elec- 
trode in Fleming's diode tube, he opened the 
way for the entire electronics industry of 
the present time. 
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C.L. SHOLES a print- 
er, invented a number- 
ing machine. A friend, 
Carlos Glidden, said, 
“If you can write num- 
bers, why not letters?” 
So, aided by a machin- 
ist named S. W. Soule, 
Sholes started to work. 
After five years of la- 
bor, he produced type- 4 
writers that met the 

objections to former devices, but the ma- 
chines were not durable, and they cost $250 
each. Suitable improvements in design and 
quality were made, after which 400 ma- 
chines were sold the first year. From then 
the typewriter was a succ! 


©. MERGENTHALER, an 
immigrant machinist 
from Germany, began in 
his cousin's ‘shop in 
Washington. Here he 
worked on unsuccessful 
machines for typing Sen- 
ate reports on paper 
strips for lithographing, 
and for embossing paper 
strips used in casting 
metal. This led to the invention of the first 
typesetting machine, named the Linotype, 
because it cast a line of type in one slug 
with matrices positioned from a keyboard. 


14. THEPHONOGRAPH 1878 
THOMAS A. EDISON in- 
vented the first practical 
device for recording and 
reproducing sound. While 
working to improve tele- 

\ phone transmitters and 
receivers, he learned the 
power of sound waves, 

\ and he discovered that 

the telegraph repeater, 

using an embossed paper 

disk on a turntable, gave off a musical note. 

On this basis he built a machine, after 

many trials, that used tin foil as the record- 

ing surface. When he demonstrated it in 

Boston, the public paid $1,800 in one week 

to see and hear it. 


15. INCANDESCENT LAMP 1880 


ANOTHER EDISON TRIUMPH followed a 
few years after the phonograph. There had 
been other attempts to produce a durable 
and effective incandescent-filament lamp, 
notably that of Sawyer and Mann with its 
carbon filament 1/32 inch in diameter. This, 
however, used large currents, produced only 
feeble light, and soon burned out. Edison 
succeeded in making and mounting a carbon 
filament 1/64 inch in diameter. This doubled 
the filament surface and quadrupled re- 
sistance so that a small current at relatively 
high voltage could be used. Having already 
developed 110-volt dynamos, Edison now 
devised sockets and fixtures, and organized 
separate companies for manufacturing the 
different parts. A new era in lighting had 
begun, and Edison shared in the returns. 


16. MOVIE PROJECTOR 1893 


EDISON FAILED TO CASH IN with his in- 
vention of the motion-picture projector be- 
cause it appeared too soon. Others had 
projected pictures at rates varying from 12 
to 82 per second to take advantage of the 
well-known optical phenomenon called per- 
sistence of vision. Edison determined that 
the correct speed for optical continuity in 
the projected pictures was 16 frames per 
second. Then he developed a film drive and 
shutter mechanism to attain that speed, 
together with a means for shielding the 
film from the heat of the lamp, and a proper 
lens system for focusing the pictures on 
the screen. At the time of the invention, 
there was no serious attempt to introduce 
it to the public. 
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17. ALUMINUM 
CHARLES M. HALL was 

a minister's son. As a 
boy he read about alu- 
minum in his father's 
books. He studied chem- & 
istry at Oberlin College, 
where his interest in — 
aluminum was reawak- “i 
ened by seeing the metal _ 
produced by a known ia 
chemical method at a 

cost of $8 per pound. After graduation, he 
conceived the idea that fused aluminum ore 
could be electrolytically separated. Then he 
discovered that molten cryolite would dis- 
solve bauxite, and he put his theory to a 
test that proved successful. 


1889 


18. INDUCTION MOTOR 1888 
NIKOLA TESLA, a Croa- 
tian-born electrical en- 
gineer, came to this coun- 
try in 1884 as a dynamo 
designer. At that time 
there were no practical 
small A.C. motors, and 
individual machines in 
factories were powered 
from shafting and belts. 
Tesla solved the problem 
of consequent waste of energy by inventing 
the induction motor, which made unit drives 
for machines feasible. The motor had a 
rotating magnetic field that eliminated the 
need for a commutator and brushes. West- 
inghouse bought the patent rights to the 
invention, one of 700 credited to Tesla. 


19. “BAKELITE” 


LEO H. BAEKELAND 
taught chemistry and 
physics at the University 
of Ghent, Belgium, until 
he came to the United 
States in 1889. He in- 
vented Velox, a photo- 
graphic paper, and when 
its manufacture became 
a going business, he sold 
it to the Eastman Kodak 
Co. He then turned to work in synthetic 
resins. After 12 years, he found that phenol 
and formaldehyde, when heated under pres- 
sure, produced an amber transparent ma- 
terial that molded perfectly. The name 
“Bakelite” honors the inventor. 
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The weather 
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Hailstones origi- 
nate inside of the 
cumulo = nimbus 
cloud formation. 


The altimeter 
does not measure 
height above 
land, but above 
sea level 


The thunderhead 
has @ vacuuml 
core of still, ra 


lee forms fastest 
on the wings of 


tH menace to 
passengers in all~ 
metal airplanes. 


Side: Bilewy. oo 
mulus clouds. 


Rain usually falls 
in areas where 
the air pressure is 
highest, 


aviators refer to 
the top of the 
cloud formation 


Worm-front rain 
lasts longest, 
while rain from & 
cold front is of 
shortest duration. 


Close - together 
isobars on the 
weather map ore 
indications of 
lowest winds. 


The atmospheric 
Pressure on one 
squore yard at 
sea level is about 
10 tons. 


Rain falls most 
readily from the 
clouds that hong 
low in the sky. 


Winds near the 
earth's surface 
vusuelly attain the 
greatest velocity. 
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7 Ride "the Geast™ 


By Lt. Comdr. JOSEPH W. RUNYAN, 
USNR 
As told to ROBERT E. MARTIN: 


‘T THE aft end of the carrier deck 
some of our Helldivers sat packed 
together, hunch-shouldered against the 
wind like cattle sharing the warmth of 
their collective bodies. Below, stored 
in the cavernous hangar deck, were 
other dive bombers, ready to be 
wheeled quickly on the elevators. 

We knew that it wouldn't be long 
now. We were entering the combat 
area of the western Pacific, bound for 
what was to prove to be one of the 
strangest engagements of the war. 

Everything belied it. Some of the 
pilots and air crewmen lolled in their 
quarters or in the ready room. Others 
monosyllabically played poker. 

“Bombing One,” as our squadron 
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Climb into a Helldiver's cockpit 
and share the thrills of one of 
the strangest battles of the war. 


TWENTY-NINE BOMBS painted on the side of bis 
Curtiss Helldiver stand for 29 combat strikes that Liew- 
tenant Commander Runyan bas made against the enemy in 
the Pacific. He flew more combat hours than any other 
member of bis squadron, Why? Because every time bis 
name was taken off the flight schedule he would slip back 
and pus it on again. He bas been dive-bombing eight years, 
The group of which bis 
"Bombing One” was a 
part destroyed 205 ene- 
my planes, damaged 
three carriers, sank four 
other warships and 
damaged three, sank 11 
cargo ships and dam. 
aged 16, silenced 56 
AA batteries, and 
messed up countless 
fuel and ammunition 
dumps, warehouses, and 
barracks. He is now on 
duty in the U.S. 


was called, had trained hard for this 
hour. We had new-type dive bomb- 
ers, faster, more heavily armed than 
the carrier-borne bombers that had 
been thrown at the Japs in the criti- 
cal battles in the Pacific earlier in 
the war. 

Our Curtiss SB2C Helldivers, 
weighing some seven tons apiece, 
were built to withstand the strains 
of hard pull-outs and of bouncing very :arce 
deck landings when our carrier— 
which must remain unnamed—was 
pitching and rolling. It is one thing 
to put a plane down on an airport on 
solid land, and another thing to do it 
on a landing field that won't stand 
still. 

‘These planes were “the beasts.” 
Where the term came from I don't 
know, unless it derived from the big 
fuselage (wholly enclosing the 
bomb), the skyscraper fin, and the 


ROUNDED 
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Backswerr 
LEADING EDGE 


CANNON IN 
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LONG, BARREL-LIKE 
---~ FUSELAGE NOSE 


OFF AND ON. AHelidiverzooms 
away from a U.S. Navy carrier while 
plane lands and taxies to 
rth after a dive-bombing and 
strafing blow ot the Japs. At right, 
a returning plane is pushed toward 
‘an elevator that will lower it i 
the hanger. Note the outspread 
ing flops on the upward-folded 
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engine with its barrel-like cowling, 
which was as big as 10 wash tubs. 

They had other attributes. They 
carried a 20-millimeter cannon in 
each wing, affording high firepower 
against enemy planes and ground 
installations. These were the first 
cannon ever fitted to an American 
dive bomber in the 16 years that the 
Navy had practiced the art. They also 
were the first to be mounted on a 
carrier-borne plane. 

In addition to the 1,000-pound 
bomb carried in the belly, there were 
two 250-pounders under the wings. 
Protecting the pilot and rear gun- 
ner were 150 pounds of armor plate. 

‘The Helldiver had been born in a 
cattle barn on the Ohio State Fair 
grounds at Columbus as the Curtiss 
company pushed its manufacture in 
temporary quarters while a new fac- 
tory was being erected. The project 
director, Raymond C. Blaylock— 
who, by the way, had worked on the 
F8C, the original Helldiver, the first 
plane to be built specifically for dive 
bombing when the Navy was evolv- 
ing the technique between 1927 and 
1930—managed hundreds of modifi- 
cations dictated by Pacific battle ex- 
perience. 

My squadron knew what its job 
was to be. The dive bomber and the 
torpedo plane constitute the Navy's 
one-two air punch. Their co-ordi- 
nated attack is the only type that 
has been evolved with weight enough 
to break (Continued on page 205) 


DIVING. An S82C heads over in a di 
The opened wing flaps, or air brakes, are 
designed to slow the plane in its headlong 
ent and give the pilot better control 


THIRTEEN MEN (test pilots ot the 
Columbus, Ohio, Curtiss-Wright plont) line 
up on the wings of o Helldiver to show its 
size. This, a later version than the one flown 
by Lieutenant Commander Runyan, hat @ 
four-bladed prop, more powerful engine 


CONCEALED BOMB. First dive bomber to carry a bomb in 
its fuselage, the Helldiver packs a 1,000-pound package of de 
struction in its belly, two 250-pounders tucked under its wings 
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ROUNDED TOP, FLUSH-RIVETED | 


FLOAT EVOLUTION over the post 38 yeors. In 
1915 came the “step,” which reduced suction and 


gir easier. 1932 model 
'42 on commercial ships 


enabled ships to get into # 
is used on private plan 
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SPONSONS simil Clippers may 
xy become part of the seaplane. By add~ 


they help counteract their own’ drag. 


Will a Lake Be 
Your Postwar 
Landing Field? 


Drawings by ERIC SLOANE 


‘THE search for a safe, handy plane that 

will be popular with private owners in 
postwar years, the seaplane must not be 
overlooked. Operating from water, it has 
three quarters of the earth for a landing 
field and can take off in low-ceiling weather 
in which it would be both unsafe and illegal 
to fly a land plane. Terminal “runways” are 
already built, for nearly every important 
city lies near a sizable body of water. By 
merely fitting its floats with wheels, it can 
be made amphibious. Students also find 
that when they practice in the calm air and 
waters and unobstructed stretches of a har- 
bor, flying is a lot safer and easier to learn 
than over the all-too-solid earth. 
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WING-SHAPED FLOAT. Instead of endeav: 
streamline away float drag, som 
float be built like o wing 
step that con be 


TODAY'S FLOAT IS WELL STREAMLINED BUT LACKS LIET 
‘: — 
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SEAPLANE FLYERS have the advontage of being DIRECTION 

‘able to find "runways" near almost every big city, 

of having a lot of elbow room on the surface, and 

of sir ction of the waves as o "y 
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OTHER ADVANTAGES for the seaploner ore that 
he con alight on dry lond if necessary, that over- 
water air usually is fairly calm, and that almost any 
near-by body of water will do as a landing field 
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HIGH SPEED RECORDS hove been made by sea- YS FIGHTERS, 


lanes. Unlike fast land planes, swift seaplanes 
}ove an easy time finding runways sufficiently long 


FLOAT CONSTRUCTION includes flush riveting, salt- 
water-resistant materials, ond a design that often 
makes the float even sturdier than the plane 
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What’s New in 
Modern Living 


“eg CHAIRS OF PLYWOOD are as comfortable 
to sit in as they are handsome and decora- 
tive. A single sheet of this versatile wood 
product is curved under special treatment 
to form a sturdy seat and back. It is set 
upon two sidepieces that serve as legs. The 
modern chair shown in the photo was put 
on display recently at an industrial design- 
ers’ show in Detroit, 


SYNTHETIC INSECT POWDER, packed in a 
container that also serves as a spray gun, 
has recently appeared on the market. The 
container is in two telescoped sections that 
are pumped to force out a cloud of powder. 
R. M. Hollingshead Corporation, of Camden, 
N. J,, is the maker. 


MOISTUREPROOF SACKS for seal- y 
ing up dehydrated and frozen foods 
and for icebox storage of butter, 
cheese, meats, and the like are avail- 
able at Lewis & Conger in New 


ae A 
York. The containers are made of ; 
fa lined, durable kraft paper. Food Tor @- 
is put in carefully to avoid soiling = 
the opening, which is then sealed 7 Co 


up tight simply by pressing the 
edges with a hot electric iron. 


RECHARGEABLE FLASHLIGHT BATTERIES that 
are similar in principle to an automobile storage 
battery are now available for industrial users, 
They require a special 1.9-volt, .6-amp. Mazda 
lamp, available with a screw or flange base. This 
lamp has about twice the current draw of the 
type used with dry cells, but is said to give a dis- 
tinetly brighter light. B. F. Goodrich Company, 
of Akron, Ohio. the maker, also reports that one 
wet cell will outlast 400 of the ordinary dry cells. 


sToRAGE 
UATTERT 


REDWOOD AND CERAMICS are 
being employed by California mal 
ers of toys and decorative figurines. 
‘The ornaments displayed at the 
right show the use of both wood 
and ceramics by Barnware, of 
Hollywood. No metal other than a 
few pins for joining was required 
in making the sturdy redwood pull 
toys shown below. The all-redwood 
rocking horse is made by Woodies 
from California, of Los Angeles. 


LIGHTNING-FAST DEHYDRATIONof food has 
been developed by a group of engineers at 
Vanderbilt University in Nashville, Tenn., us- 
ing infrared lamps to cut the process from 20 
hours to 20 minutes. A battery of General 
Electric lamps like those shown below are in- 
stalled in the top of the oven. Speed is accom- 
plished through a high rate of heat transfer. 
‘The food must be cut into small p' 
to avoid scorching outer sur: 
while water is being driven out, F. M. 
Tiller, who with E. E. Litkinhouse 
and Wilfred Turbeville, developed the 
process, is shown at the right with a 
test oven heated by the lamps. 


Gus looked at the cl 
By MARTIN BUNN 


TATE Trooper Jerry Corcoran, his boots 

mirrorlike as usual, his sheepskin coat 

buttoned against winter winds, and his 
wide-brimmed hat at its habitual devil-may- 
care angle, regarded his friend Gus Wilson 
with the haggard eyes of a weary and 
worried man. 

“What's the matter with you?” Gus de- 
manded. “You look as gloomy as a funeral.” 

“I'm gloomy because I'm trying to pre- 
vent a funeral—and I'm not making such a 
hot job of it,” Jerry answered. He took 
some papers from his pocket and passed one 
over. “Remember that?" he asked. 

Gus looked at the newspaper clipping and 
nodded, ‘Poor Hank Small,” he said. “Used 
to stop by when he had a taxi—before he 
started driving a truck for the Victory plant. 
Went to sleep and ran off the road.” 

“Broke his neck,” Jerry agreed grimly. 
He handed Gus another clippin 

“{ remember this one, too,” Gus said. 
“Same kind of accident. I didn't know Sam 
Schwartz.” 

Jerry lit a cigarette. “Do you see any- 
thing queer about those two wrecks?” 

Gus shook his head. “Why, no," he said, 
“unless it is that both drivers worked for 
the same concern and were killed in ac- 
cidents of the same sort within a few weeks 
of each other. Hard luck runs in streaks.” 

“Yes,” Jerry assented. “We figured it was 
just a hard-luck streak, too.” He handed 
Gus a folded sheet of paper. “But not after 
about a week ago when every driver who 
works for the Victory outfit got one of 
these.” 

Gus unfolded the paper. It was a ruled 
sheet torn from a cheap pad, and on it was 
a single line of penciled printing that read: 

IT WILL GET YOU TOO 

Gus whistled softly. 
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ing. "Small used to stop by,” he 


Gus Beats 


“We haven't any proof,” Jerry 
said, “but we're pretty sure we 
know the guy who printed that. 
He's one of the drivers—calls him- 
self William J. Smith. There's 
nothing against him except that 
before Pearl Harbor his name was 
something else and he belonged to 
the Bund. But last night they had 
another wreck of the same sort. 
Fortunately it wasn't fatal. You 
know Fred Gaskell?” 

“He belongs to my bowling club,” 

Gus said. “He's been working in 
the Victory plant ever since it 
opened, but he doesn’t drive a truck. 
He's in charge of their fleet. 
‘Last night he drove one,” Jerry told him. 
“Took the place of a fellow who lost his 
nerve when he found one of those warnings 
in his overall pocket. The Victory people 
have to make deliveries to a plant out of the 
State seven nights a week—they make 
parts for something the Army needs quick. 
‘That's why the G-men are interested. 

“Gaskell wasn't badly hurt, and his truck 
was only partly wrecked,” Jerry explained. 
“It's being towed here. We want you to go 
over It before anyone else does. 0.K.?" 

“Of course,” Gus agreed. “I'll help if T 
can ... Those other two accidents were 
investigated, weren't they? 

“Yes," Jerry said. “But Small was killed 
instantly, and Schwartz didn’t regain con- 
sciousness, so neither could say anything.” 

Gus handed back the clippings and the 
“What was the date of 
e asked. 


“January 7th," Jerry told him, “The 
second was on the 29th.” He wound his 
muffler around his neck. “You're lucky, 


working in a warm place. Believe me, rid- 
ing a motorcycle last night was a cruel 
job . . . I'll escort the wrecker in.” 

Gus stared unseeingly at the shop door 
after it had closed behind Jerry. “It was 
cold last night,” he said musingly. “It 
could be that ... worth checking, anyway.” 

He went into the office and called Dr. 
Marvin. “Doc,” he asked, “are you still 
playing with weather forecasting?" 

Doc laughed. “I still keep an eye on it. 
Why?” 

“Which night was the coldest so far this 
winter?” Gus asked. 

“That's easy,” Doc told him. “January 
29th—five below zero at midnight.” 

“How about that night toward the be- 
ginning of the month?” Gus persisted. 
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“Tt_was cold then, too,” Doc assented. 
“On January 7th it was one above—just a 
little colder than it was last night.” 

“Thanks,” Gus said. “How cold is it 
going to get tonight?” 

“I'll bet you a real good cigar,” Doc 
said, “that it's below zero by midnight.” 


ARLY that afternoon Jerry Corcoran 

came into the Model Garage shop with a 
man who had one arm in a sling and his 
face decorated with bandages and surgical 
tape. 

“Hard luck, Fred,” Gus said consolingly. 
“It's nothing serious, I hope.” 

Gaskell grinned crookedly. “Nothing I 
won't get over. Lucky it wasn’t my bowl- 
ing arm. 

“How did it happen?” Gus asked. 

“According to all the evidence, I went to 
sleep at a curve,” Gaskell admitted sheepish- 
ly. “It was so cold I had the windows 
closed, and I remember feeling drowsy and 
thinking that I ought to open one. The next 
thing I remember the truck was in a ditch.” 


Jerry wos out the other side of the cab. In-c few’ quick strides he cought up with the fi 
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“Truck outside?" Gus asked. “I'll look at 
it. Make yourself comfortable, Fred.” 

Gus examined the front end carefully. 
‘Then he got into the cab. After a minute 
he climbed out, raised the hood, and ex- 
amined the engine briefly. 

Back in the shop he faced Jerry and 
Gaskell. “I've found out how your trucks 
were wrecked,” he said. “But that’s only 
part of the job. We want to catch the man 
who murdered Small and Schwartz—catch 
him red-handed, and send him where he 
can’t do any more damage. We can do that 
tonight, if you two will help.” 

“It's O.K. with me,” Gaskell said, 

“I'm taking your orders,” Jerry assented. 

“Good!” Gus said. “Now, Fred, when are 
your trucks serviced, and when do they 
leave on their night trip?” 

“They're serviced in the afternoon,” Gas- 
kell told him, “and they leave as soon as 
they're loaded—about seven o'clock. The 
drivers don't try to keep together. There'll 
be six tonight.” 


“Good enough,” Gus said, “Fix it so I 


can go over them for 10 minutes while no 
one else is in your garage.” 

One of the plant guards was waiting for 
Gus and Jerry when they came to a stop at 
the gate of the Victory Manufacturing Com- 
pany. “T'll take you to the garage, Mr. 
Wilson,” he reported. 

“Thanks,” Gus told him. He turned to 
Jerry. “Hook yourself onto Smith when he 
comes out, and when he changes trucks 
get in with him.” 

Jerry nodded. Gus followed the guard to 
the garage and left him at the door. He 
lifted the hood of each truck, examined the 
engine quickly, and made some notes. 

‘The trucks were loaded in a courtyard. 
Gus swung his arms and stamped his feet 
through a frigid 10 minutes. Then Gaskell 
and Jerry appeared with a group of drivers 
who looked worried. “Get your trucks and 
load up,” Gaskell told them. 

‘They went off toward the garage. Jerry 
was following a short, thin, middle-aged 
man with a sullen face “That's Smith,” 
Gaskell pointed out. “He drives No. 4. 

Gus consulted his notes. “After they all 
have backed to the loading platform,” he 
ordered, “tell Smith to change to No. 2.” 

Gaskell nodded. He walked down the line 
as the trucks were backed to the platform 
and swiftly filled with heavy cases. “Smith!” 
he called. ‘Take Bill Henty's truck tonight 
++. Henty! Drive Smith’ 

Smith seemed about to protest, but he 
evidently thought better of it. He got out 
of his truck and into Henty’s. Jerry climbed 
jn at the opposite side. “You don't mind me 
riding a way with you, do you?” he asked. 

‘The driver glowered, but he didn’t protest. 
‘Then Gus climbed in at the left and crowded 
behind the wheel. “I'm going to drive 
awhile,” he explained, 

He drove out of the yard and down the 
highway. Both cab windows were open. 
Gus closed his. “Shut your window, Jerry,” 
he said. “We don’t want to catch cold.” 

“Better leave them part-way open,” Smith 
growled. “It gets stuffy if you don’t, and 
we're apt to get sleepy.” 

Gus laughed genially. “Why, man,” he 
said, “it’s close to zero and getting colder.” 

‘They drove on and on. Two hours passed. 
As they neared a roadside tavern, Smith 
broke his silence, “Stop for coffee,” he de- 
manded. “I've got to have a cup to keep 
me awake.” 

But Gus drove on. “You don’t need to 
keep awake,” he told him. “I'm driving.” 

They went on for another hour. Gus's 
head was aching, and Jerry's stomach wasn't 
feeling right. Smith, who had slumped for- 
ward in his seat, straightened up with an 
effort. “I gotta have air!” he muttered. 
“Open a window. Lemme outa here!” 
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“Small and Schwartz had to have air, 
too—but they didn’t get it,” Gus said stern- 
ly. “What's the matter—are you afraid?” 

He felt the little man start. ‘Open a 
window, mister,” Smith whined. “We'll all 
be dead if you don’t. This cab’s full of 
carbon monoxide!” 

“Now you're imagining things,” Gus told 
him. “Where would carbon monoxide come 
from?” 

“The exhaust fumes are coming up 
through the floor boards,” Smith gasped, 
“The exhaust manifold is loose.” 

“How do you know that?” Jerry asked. 

“I know it because I loosened the nuts,” 
Smith yelled. “Lemme outa here!” 

The lids were dropping over Gus's eyes, 
and the road was weaving crazily in the 
beam of the headlights. He tried to open 
his window, but his fingers fumbled help- 
lessly. Then there was a shattering of glass, 
and cold, fresh air rushed into the cab. 

Gus gulped in lungfuls of it, stopped the 
truck, and swung out onto the running 
board. Jerry had his revolver in his hand-— 
he had smashed the window with its butt. 

Smith straightened up, and made a dive 
past Gus through the open door. Jerry was 
out of his side in a flash, his clubbed re- 
volved still in his hand. He caught Smith 
in a few quick strides, and hauled him back. 


E next afternoon Trooper Jerry Cor- 
coran came jauntily into Gus’s shop. “A 
full, signed confession,” he reported. ‘That 
‘Nazi is where he'll do no more harm. But 
say, how did you figure it out anyway?” 

“You gave me the idea when you grouched 
it was the night Gaskell 

Gus laughed. “When I 
checked, I found that Small and Schwartz 
had also run off the road on cold nights 
when they probably had their windows 
closed. That made it likely that something 
had put them to sleep or made them un- 
conscious, Carbon monoxide was the only 
thing I could think of that would do it. 

“When I examined the truck Gaskell 
ditched, I saw that some of the nuts on the 
exhaust manifold had been loosened with a 
wrench—there were fresh marks on them— 
and that the floor boards of the cab had 
obviously been loosened. Then when I 
checked the trucks at the Victory garage 
I found one had been tampered with. 

“Making Smith ride in that truck with 
us,” he went on, “seemed the surest way of 
getting a confession. But I didn’t mean to 
Tun it so close.” 

“I'll say you ran it close!” Jerry whistled. 
“But it was nice work, Gus. You ought to 
be on the force. There’s a G-man big shot 
due in a few minutes to give you official 
thanks. You'd better put on a clean shirt!” 
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USEFUL AUTO HINTS 


1 RUBBER VACUUM CUPS with strength 

enough to hold light articles on top of 
your car can be made from discarded flush 
balls that your plumber may be glad to save 
for you. There should be no puncture in the 
upper part. Cut off the balls about %” be- 
low the halfway mark and face the edge on 
a rough emery wheel, Affix a spring clip 
to each threaded top.—J. E. W. 


2 FOR A CONSTANT REMINDER of when 
to change oil or rotate tires, frost a strip 
on the speedometer glass to take penciled 
memoranda, which can be erased or washed 
off when desired. One way to frost the giass 
is to mask an area with tape and rub with 
valve-grinding compound.—R. H. D. 


3 EMERGENCY REPAIR to a fuel-pump 

diaphragm is possible with the transpar- 
ent cellulose wrappings from a candy bar, 
loaf of bread, or the like. Sandwich a sheet 
between each two adjoining diaphragm 
layers, trim the edges, and punch screw 
holes; then replace the assembly.—F. W. D. 


4 CHECKING ON SPARK PLUGS is con- 

tinuous with an electrically wired holder 
for a neon-type tester mounted within sight 
under the dashboard. Remove 12” of insula- 
tion from a length of wire, wrap it around 
the secondary cable, tape it over, and con- 
nect the other end of the wire to one holding 
clip. Ground the other terminal. Make the 
base of some insulating material. The tester 
will light by induction.—A. H. P. 


SECONDARY 
‘CABLE 


FEBRUARY, 1945 


LAYERS 


LOCATION 
iN PUMP 


‘THE ASSEMBLY Is 
PRESSED INTO A 
“SANDWICH” SCREW. 

HOLES LINED UR AND NUT 
TIGHTENED. 

THEN SCREW HOLES ARE CUT IN 
CELLULOSE WITH KNIFE POINT 
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By TOM McCAHILL 


HERE is hardly a driver who doesn't 

know that he should change to light 
lubricants in bitter weather, and that he 
should watch the strength of his antifreeze. 
‘Most, too, make winter checks on the auto- 
matic choke and seasonal carburetor set- 
ting, if they have that equipment, and on 
thermostats and the generator regulator. 

But there are some other less obvious 
points to watch if you would really have 
your car operate at peak efficiency during 
the cold months. For instance, most 
owners know that an engine becomes 
stiff in cold weather, making start- 
ing hard. They also know that a 
run-down battery can’t furnish the 
current necessary to turn a starting 
motor quickly. But couple a stiff 
engine with a battery that isn’t fully 
charged and you wiil let yourself in 
for some real headaches. 

In turning a stiff engine, the bat- 
tery carries a load far greater than 
normal. This overload deprives the 
high-tension circuit, which draws on 
the battery at the same time, of part 
of its required voltage, and as a 
consequence weakens the spark at 
the plugs, Then, too, the mixture 
from the carburetor will be cold and 
harder to ignite. In short, you may 
have a stiff engine, an overloaded, 
low battery, a weak spark, and a 
cold mixture. No wonder some cars 
are hard to start in winter! 

‘These conditions can't be elimi- 
nated entirely in freezing tempera- 
tures, but they can be eased. If you 
have checked your generator regu- 
lator and have started the winter 
with a fully charged battery, you 
will have helped some. But also 
check the ignition system, including 
the points, spark plugs, and connec- 
tions. A slight electrical leak that 
might pass unnoticed in warm, dry 
weather can cause starting trouble 
on a cold, damp day when condensa- 
tion may provide a perfect ground. 

Inspect the inside of the distributor 
cap and the high-tension wires for 
possible leaks or breaks if starting 
trouble develops. As an emergency 
measure in an extreme case where 
an abnormal amount of moisture is 
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Teaeh Your Car to 


IF YOUR ENGINE BALKS AT THE COLD, THESE 


present from snow or a driving rain, you 
might try spraying the contents of a carbon- 
tetrachloride fire extinguisher over the elec- 
trical circuit from starting motor to spark 
plugs. The carbon tetrachloride will dry so 
quickly that it will absorb the moisture and 
you will he able to start the motor. But this 
is only an extreme measure and shouldn't 
be resorted to except in an emergency, for 
the chemical is rather hard on the wiring 
and on lubricated parts it may touch. 
For a cold-weather starting stunt that 
may work on your car, try widening the 


DO'S 


Give your car a break and 
breok the “cold seal" when 
the mercury is low. Before 
you try to start up, rock 
it in high gear with the 
switch off until the motor 
turn over, This saves tho 
battery o terrific strain 


Be sure that the seasonal 
settings ore adjusted if 
your carburetor has them. 
If your cor doesn't hove 
this adjustment, sot the 
carburetor manually for a 
somewhat richer mixture 


Always step on the clutch 


before you press down tho 
starter button, and you'll 
sove your starter motor 


the heavy load of turning 
the transmission gears 


Watch the indicator on the 
dashboard to see that your 
battery is receiving its 
proper charge. Check also 
on the generator regulator 
if the output seems too low 


Laugh at Winter 


POINTS MAY SAVE TIME, TROUBLE, AND TEMPER 


spark gaps to present a longer flame to the 
cold mixture. Most factory-set gaps are 
020" to 025", but you may find that you 
can widen yours a trifle for cold weather, 
even as much as another .010” to .015". Of 
course, you must have a fully charged bat- 
tery or you won't have the voltage to back 
these gaps. 

Incorrect handling of the throttle, such 
as opening it wide before the engine fires, 
can contribute to balky starting since it 
leans the mixture by increasing the air 
entering the carburetor. The only time to 


DON'TS 
5 
Letting, cracks ond breaks . 
in high-tension wires go 
without attention may rob 
in system , 
heeded voltage, Locks ma B 
be coused by grounds th 
result from condensation, 
dampness, or driving snow i)’ 


Ht you open your throttle 
wide before the engine hos 
2 chance to fire, the lean 
mixture will make storting 
hard, But if the carburetor 
floods with row gasoline, 
then open the throttle wide 


Bumps that hardly jolt you 
in mild weother can badly 
dam springs, axles, ond 
frome if the metal is cold 
‘ond brittle. Toke it easy 
Until your cor loosens up 


erage during 
n 

in lator, the engine. won't 
worm Up sufficiently, ond 
condensation will result 


open the throttle wide when starting is after 
the carburetor has flooded and the cylinders 
have been filled with raw gas. Opening the 
throttle then cleans out the raw gas after 
a few turns of the engine. 

When a car has remained unused for some 
time in cold weather, the engine becomes 
very stiff, and what is known as “cold seal” 
often develops. The oil in the crankcase con- 
geals and many parts of the engine tighten 
up. To avoid subjecting the battery to the 
terrific extra strain required to turn an 
engine in this condition, break the cold seal 
by rocking the car in high gear be- 
fore starting the motor. Keep the 
switch turned off and rock the car 
back and forth until you feel the 
engine turn. 

Condensation is always a danger 
to an engine in winter. You can't 
avoid condensation, for it is caused 
by heat inside the engine and cold 
outside, but you can lessen its bad 
effects by letting your engine warm 
up thoroughly every time you start 
it. Condensation may vary from a 
few drops to as much as a pint, de- 
pending on the contrast between 
heat and cold. If the engine isn’t 
allowed to warm up thoroughly so 
this inside condensation will be 
carried off, water dripping from the 
interior walls will make its way 
into the crankcase oil, diluting it 
and creating sludge. Then this con- 
taminated oil will be unable to pro- 
vide the necessary protective film 
the next time the engine is run. 
Knowing this, you will be wise to 
avoid short runs, such as from the 
curb outside your house into your 
garage, and to walk to the drug 
store and the movies if they are 
just down the block. 

A stunt that will speed the warm- 
ing up of an engine is removal of the 
cooling fans in climates where the 
winter temperature rarely rises as 
high as 65 deg. Operation of the 
fans in freezing weather can keep 
radiator temperature as low as 140 
deg., reducing the efficiency of an 
engine that for peak performance 
requires a radiator temperature of 
160 to 180 deg. Remember, though, 
if you are using alcohol or some 
other antifreeze with a low boiling 
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Properly firing spark plugs are a necessity when 
jure is cold. See that the gops ore set 
ight, the points cleaned, and the porcelain sound 


Your engine usually performs ot its peak when its 
temperature is from 160 to 180 deg., but don't 
let it get too hot if your antifreeze boils easily 


WoO 180. 212 DS Ob 


point, you run the risk of having it evapo- 
rate and leave you without antifreeze pro- 
tection. You should also be sure that your 
cooling system is free from scale and rust 
and in top shape, or boiling will be a 
certainty and any gain in performance may 
be at the cost of some other serious trouble. 
The fan blades are usually attached to the 
fan hub by four studs that can be easily 
removed or replaced when desired. Take 
them off if you decide to dispense with the 
fan in cold weather. Don't remove the fan 
belt, for in many cars this belt also turns 
the generator and the water pump. 
Perhaps the least known of all winter 
hazards is condensation in the fuel pump. 
If the condensate freezes inside the pump 
housing and around the diaphragm, ice par- 
ticles may prevent proper operation of the 
diaphragm with the result that the engine 
is deprived of its normal flow of gas and 
speed and power are reduced. In extreme 
cases the diaphragm may even be punc- 
tured by ice, causing a complete breakdown. 
‘Make sure that both the drain and the vent 
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in cold weather. Chock 
scrape off all corrosion, 
ls ore kept well charged 


Battery core is o “mus 
terminal connections, 
and be sure that # 


If starting trouble develops, toke @ look at your 
distributor cop. A crock may result in a 
ground when condensation is bad in cold weather 


holes are kept clear. This is the easiest way 
to prevent accumulation of condensation. 

Many cars are equipped with heavy-duty 
rubber parts, such as engine supports and 
shackle fittings, and in cold weather the 
rubber tends to lose flexibility. You can 
keep these parts from becoming too brittle 
by spraying them occasionally with regular 
hydraulic-brake fluid. Don't spray: rubber 
with oil, however, for oil causes most kinds 
of rubber to deteriorate. 

The metal of springs, axles, and chassis 
also becomes stiff after exposure to cold 
and is unable to stand the ordinary bumps 
and jolts that it will take without bad effect 
in warm weather. That depression where 
your driveway joins the street should be 
eased over with respect when the tempera- 
ture drops. If it isn't, you may wind up 
with several cracked leaves in your springs 
or with a fracture in an axle or even the 
frame. It is a wise precaution to take it 
easy when you start off on a cold day—let 
the running gear loosen up by driving at a 
moderate pace for the first mile or two. 
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THIS MIDGET THREE-WHEELER is the post- 
war-car idea of Robert H. Verkins, of Min- 
neapolis, and his son, Wayne, now in the 
Army. It was designed and built entirely in 
‘Verkins’ home workshop with the exception 
of wheels, headlights, and tires. Among its 
features are two 1-hp. engines with dual 
ignition and carburetion, bicycle-handlebar 
steering, upholstered spring seats, and a 
complete line of gadgets. It gets 65 miles 
to the gallon of gas and will do 32 m.p.h. 
‘The weight is 250 Ib. 


INCREASED VISIBILITY is given license 
plates by new-style numerals designed by 
Dr. Curt Berger, of Cornell University. 
‘Width of lines is decreased, and white num- 
erals are put on a black background having 
a narrow white border. 


DUAL WHEELS, which have long been 
made for truck rear axles, have now been 
developed for front axles as well. This ap- 
plication is made possible by a new design 
that gives each wheel of a pair independent 
operation. It will be ready for postwar 
buses, heavy trucks, and the like. The de~ 
sign can be accommodated both to demount- 
able rims and to demountable wheels, and 
in both cases inflated tires can be removed 
and replaced. 

‘As indicated in the drawing, the unlock- 
ing of dual wheels so that the tires can roll 
independently is of particular importance in 


BATTERY SEPARATORS of tinin “micropor- 
ous” rubber have been developed for the 
armed services by the United States Rubber 
Company. Storage batteries containing 


them are initially charged; then the acid 
mixture is removed, plates and separators 
are dried, and batteries are shipped fully 
charged without acid and water, which are 
added again after delivery. A step in the 
manufacture of the separatorsis shown below. 


saving tire wear on crowned roads and in 
turning corners. Where dual wheels are 
employed without this feature, the tendency 
is for one wheel to drag the other, the inner 
tire wearing particularly where it takes ex- 
tra weight or is abraded by drag. The wear 
is similar to that on badly underinflated 
tires or those on wheels that are out of 
alignment. Independent rolling, however, 
permits the outside wheel to travel a greater 
distance than the inner and prevents drag. 
The new development is the work of engi- 
neers of the Differential Wheel Corporation, 
of Detroit. 


How dual wheels that roll 
independently must travel 
different distances while 
turning @ corner. When 
mounted rigidly in poi 
one of the wheels drags 
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TELEVISION NETWORKS a 


MAY USE ORDINARY 


PHONE WIRE 


-RELAY STATIONS 
(EST. COST $250,000 EACH) 


EW circuits said to afford recordings of 

television programs and also to make 
network hookups possible over common 
telephone lines may speed the day of sight 
and-sound programs on a scale comparable 
to radio. 

Because the extremely short waves used 
for television transmission travel in straight 
lines much like light, their range extends 
only to the horizon, about 30 miles in the 
case of most transmitters. To cover greater 
distance, two or more transmitters have 
had to be linked either by a series of costly 
relay stations 30 miles apart, or by @ 
coaxial cable such as is used in long- 
distance telephony. While relocation of the 
television spectrum among the longer wave- 
lengths might extend the range of trans- 
mission (just how much is not known) the 
broadcast bands are already so crowded 
that this is a doubtful solution. 

‘That transmission over phone wire isn't 
impossible was shown in 1939 when tele- 
vision signals from Madison Square Garden 
in New York were successfully transmitted 
over ordinary telephone cables to the N.B.C. 
studio at Radio City, a distance of less than 
a mile. Special measurements and altera- 
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ais 


Until now the range of television could 


its, 


thus making network television a reality 


tions had to be made on the cable before 
use, however, and signal loss was about 
1,000,000 times that over the same length 
of coaxial cable, The conclusion was that 
ordinary lines could not be used except for 
very short distances. 

The new circuits, developed by Raymond 
Binney for the Packard Manufacturing 
Corporation, require changes in the receiver 
but none in the camera or the cable. Ac- 
cording to Homer E. Capehart, president of 
the company, they promise to make coast- 
to-coast hookups available at no greater 
cost than that of equivalent radio networks. 
In a demonstration, television signals were 
sent over 12 miles of telephone line and a 
shorter coaxial cable with no appreciable 
difference in quality. The line was wrapped 
about electric motors and other devices that 
ordinarily cause video distortion, but it is 
said no interference was apparent. 

‘Mr. Capehart also announced that the 
new circuits make possible the recording of 
television signals on wax records. This re- 
quires impressions of 500,000 cycles per 
second or more, but the company’s re- 
searchers are confident that up to 1,000,000 
cycles will eventually be recorded. 
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FAST JACKSTONE GAME USES SWINGING BATS 


By MYRON FLEISHMAN 


OR a fast, modern version of an ancient 

‘game, make a board and two pendulum- 
swinging bats to use with jackstones. Then 
pit yourself against an opponent and, at 
the word “go,” start batting jackstones 
toward the pocket at your end of the board. 
It is a game that will provide amusement 
for grown-ups as well as for children. 

Build a simple 14” by 45" frame with butt 
joints, as shown in the drawing, and tack 
cardboard to the bottom. Two sheets of 
cardboard may be used if one 45” in length 
is not at hand, for the joint at the center 
will be covered by the starting strip and will 
not interfere with play. This strip is bored 
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with nine holes to take the nine jackstones 
required for a game. 

Pockets at the ends of the board are also 
simple butt-jointed frames glued to the bot- 
tom of the cardboard which has, of course, 
been cut out to provide the necessary ope! 
ings. Cleats of the same depth as the 
pockets make firm supports. 

Each bat is made with a short dowel 
suspended by a cord from another dowel 
that serves as a handle. With some practice 
this can be swung so that the short dowel 
can be controlled in batting jackstones 
toward your pocket. Play until all jack- 
stones are in pockets, contesting possession 
of any you wish. Count one point for each 
pocketed jackstone and play three sets for 
a complete game. 


Yes 196" CLEATS 


x 18" DOWEL 


FEBRUARY, 1945 


SCREW EVE- 


SWINGING BAT, 
Px 1s DOWEL 


ut 
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RECOGNITION MODEL OF THE TOJO 


Building in Miniature One of the Newest Japanese Fighters 


Jap makes a poor combat pilot. He 
is inclined to lose his nerve. Sometimes 

this causes him to stall his plane so it sits 

for precious moments at the mercy of his 

adversary. At other times he refuses to 

come to grips with the enemy, preferring to 

stay out of range and 

spray the sky with his 

ammunition until it is 

expended, and then 

high-tailing for home. 

But—although you 

would never guess it 

from the box scores— 

he doesn’t build bad 

aircraft. His fighter 

planes are held in high 

esteem by our airmen. 

For example, one of 

the latest Nipponese 

fighters—the single 

seater, single-engined 

‘Tojo—has a top speed 

of about 380 mop.h. 

and a formidable ar- 

ray of armament. 

With a wing span of 

only 31%’, it is a 

watch charm of a 

plane, It resembles 

Germany's well- 

known Focke-Wulf 190. Unlike the early 

Zeros, it is well armored, ensuring protec- 

tion for the pilot. The radial engine, a 

Nakajima Type 2, develops 1,400 hp. 

‘The model is built of wood, preferably 
balsa or white pine. Lay out the fuselage 
profile on a block that measures 14%” by 
144" by 7”; then cut away the excess wood. 
Draw the plan view on the block and again 
cut away the excess material. Carve a 
notch in the bottom for the wing and 
another farther back for the stabilizer. 
Shape the blank to agree with the accom- 
panying fuselage sections and sand it to a 
smooth finish. 

‘Make the wing from 14" by 2” stock. Cut 
it to the shape shown in the plan view; 
taper it toward the tips as indicated in the 
front elevation; then, with a sharp knife 
and sandpaper, carve it to the proper cross- 
sectional shape, using the two wing sections 
on the opposite page as a guide. Clamp 
one end of the wing to your workbench, 
score the top surface along the longitudinal 
centerline, crack the wing at the scored line, 
and raise the free end so there is %” 
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clearance between the tip and the bench. 

Support this end with a block of wood and 

cement the centerline crack. While this is 

drying, make the stabilizer in a similar 

fashion, using %" material. It is not neces- 

sary, of course, to crack this piece, as it 

has no dihedral, Glue 

it and the wing to the 

fuselage, holding them 

in place with pins un- 

til the glue dries. Fill 

: the crevices around 

the wing root and the 

stabilizer with wood 

putty, building it up 

= to form fairing fillets. 

‘Make the fuselage- 

mounted machine guns 

and the wing-mounted 

cannons from thin 

doweling or match 

sticks, Go over the 

entire model with fine 

sandpaper; then ap- 

ply several coats of 

wood filler to the sur- 

face, sanding lightly 

between coats. Finish 

with a dull cam- 

ouflage paint. This 

should be greenish 

brown in color—somewhat darker than the 

olive drab used a few years ago. Paint the 

canopy white and outline it with thin black 
lines. 

‘Use a disk of celluloid to simulate a 
whirling propeller. Cement it and the pro- 
peller spinner to the nose. The insignia are 
red circles—BILL SPRAGUE, 
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MINIATURE FARM TOOLS and logging 
equipment are formed to scale from scrap 
steel by Alfred La Vasseur, master layout 
maker for the Douglas Aircraft Co., at 
Santa Monica, Calif. He has added com- 
mando knives for men in the services to his 
making of cant hooks, plows, picks, hoes, 
and scythes. The logging sled shown below 
with its load is one of his masterpieces. 


MUSIC AND COOKING are the hobby and ? 4 
vocation of T/4 Jacobus Theddorou, former 

‘New York restaurant proprietor and now a 
cook at Camp Reynolds, Greenville, Penn. 
‘Theddorou spends his leisure time fashion- 
ing violins at a barracks bench, putting 
more than 250 hours on each violin and 
finishing it with 15 coats of varnish. He 
makes his own tools and clamps. 


CRAFTSMEN 
work 


BUILT FROM BLUEPRINTS of the original 
25,000-Ib. capacity power industrial truck, 
this 15” by 20” by 32” scale model is op- 
erated by a motor and has all the controlling 
devices of the full-size machine. It was 
made in 1,300 hours by O. R. Heidenrich, 
Pittsburgh district manager of the Elwell- 
Parker Electric Company. 


BOTH GAS AND ELECTRIC MOTORS propel a runabout 
constructed by R. H. Hamrick, of San Leandro, Calif. 
‘The body is a motorcycle sidecar set on a frame of angle 
iron. Motorcycle wheels are used on <.e axle at the rear, 
while a 3%" by 12” wheel is attached to the steering post. 
For starting and short drives, an old Dodge 12-volt 
starter generator is fed by two ordinary 6-volt batterie: 
It operates for about 15 miles on one charge. A rheostat 
controls the speed, and a double-pole double-throw switch 
permits reversing. Power on the highway is furnished by 
a Briggs & Stratton 
%-bp. gasoline mo- 
tor that is engaged 
by a dog clutch. This 
engine may be start- 
ed by the use of the 
starter generator. 
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{ig PLYWOOD OR METAL 


Nautical Weather Vane for Your Garage or Boat-House Ridgepole 


‘© BUILD this weather vane, make pat- 

terns by laying out a grid of 1” squares 
on a piece of wrapping paper and, using the 
above drawing as a guide, sketching in the 
outlines of the vane and the compass-point 
indicators. Next, trace the patterns on your 
stock—either \%” plywood or 16-gauge metal 
can be used—and cut the stock to shape. 
Screw or rivet two bearing blocks to the 
vane at the point where it rests on the post. 
Glue or rivet the compass-point indicators 


Simple Powdered-Soap Dispenser U: 


‘THIS soap dispenser is made from a glass 
coffee jar with a metal cover. Mount the 
jar on a \" backing piece and hold it in 
place with a 1/32” by 1” sheet-metal strap, 
which is screwed to 
the back, and a %” 
by \" by 2” block, 
which is also fastened 
to the back and pre- 
vents the jar from 
slipping down. 

‘The dispensing de- 
vice consists of a shut- 
ter which is detailed in 
the drawing; a 1/16” 
pin, which is riveted 
to the shutter and 
passes through a hole 
in the cover to act as 
an agitator; and a re- 
turn spring. The hole 
should be completely 
covered when the 
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to a 9/16” id. collar of suitable material, 

‘The post is built up of a %” by 9” bolt, 
two nuts, three washers, and two lengths 
of %” pipe, Assemble the parts, using solder 
where indicated, and mount the completed 
assembly on a bracket, which is made from 
flat bar and screwed to your garage or boat- 
house ridgepole. If wood or a ferrous metal 
is used in the construction, finish with two 
or three coats of waterproof paint of good 
quality. WILLIAM F, Crospy, 


es Old Glass Coffee Jar 


shutter is closed and partially uncovered 
when the shutter is open. A small machine 
screw and nut, the latter soldered to the 
cover, hold the shutter.—A. O. BOHN. 
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Jages been a favorite medium for craft- 

work. It is so simple to handle and so 
inexpensive to make that it is as practical 
for the novice to handle as modeling clay. 
Dolls, puppets, toys, figurines, bowls, and 
vases can be formed from it with little ex- 
perience, and it is just a step further to the 
making of Halloween and Mardi Gras 
masks, store-window display figures, and 
enormous, grotesque animal figures. 

As its name implies, papier-mAché is 
really paper chewed or torn and mashed 
into a pulp along with water and paste. For 
some types of modeling, however, such as 
bowls, trays, vases, and masks, many artists 
prefer to paste strips of paper together on a 
form rather than to use a mash or pulp. 
The principle remains the same, but the 
strips are somewhat easier to handle when 
the object is to be flat or hollow. 

For either method, a commercial pow- 
dered wheat paste of the type used for 
hanging wallpaper will be found inexpensive 
and most satisfactory. If you wish to make 
your own paste, mix flour and cold water to 
the consistency of thin cream—a cupful of 


Pier tena tr or paper pulp, has for 
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Old Paper and Paste Will Make an Excellent Craftwork Material 
You Can Adapt to Truly Distinctive Pieces of Your Own Design 


By ELMA WALTNER 


flour should be ample—and then add a little 
boiling water and stir over a low flame 
until the mixture thickens. A teaspoonful 
of alum will make the paste more adhesive, 
but isn't absolutely necessary, and a few 
drops of oil of cloves or cinnamon will pre- 
serve it if the mixture is to be kept for 
some time. 

To make a bowl, use as a mold a smooth- 
surfaced vessel of the desired size and shape. 
Place this mold upside down over a jar or 
wood block; smear it with a light grease, 
such as petroleum jelly or a vegetable 
shortening; and then lay over it a layer of 


torn or cut pieces of tissue paper, smooth- 
ing them on carefully to work out all 
wrinkles. The edges of the pieces should just 
touch; don’t let them overlap too much, or 
there will be ridges on the inside surface of 
the finished bowl. 

Now, using a small paintbrush, coat the 
entire surface of the tissue paper with 
paste, and then lay on, as in Fig. 1, wedge- 
shaped pieces and straight strips of news- 
paper that have been dampened in a con- 
tainer of water. Cover the surface with 
more paste, add a new layer of pieces of 
newspaper (Fig. 2), and alternate with 
paste and paper until the bowl has been 
built up to the desired thickness—about 
eight layers for a small bowl, or as many 
as 12 for a large one or for a plate or a 
tray. It is a good idea to use two different 
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the 


with poste ore put 
on and pressed to 
frame. 
roughly os you add 
each new pulp devb 


Finish the modeling 


Shope 


with the fingers or 
an appealing little o flat stick. After ee 

toy dog can be built up of papier-maché. the piece has dried 

‘A’ muslin of paper wrapping saves time thoroughly, apply 


in building up thick ports such os the body 


types of paper, ordinary newspaper, for 
instance, and colored-comic sheets or brown 
wrapping paper. Then if the type of paper 
is changed for alternate layers, it will be 
easy to distinguish places you have missed 
and to fill in any chinks. 

Take care to work out all wrinkles as 
each layer is applied, and do not let any of 
the edges overlap. Roughness can, of course, 
be smoothed with fine sandpaper, but it is 
easier to keep the layers smooth in the first 
place. Leave the piece on the mold to dry 
thoroughly. This may take several days. 
‘Mark around the edge a line for trimming, 
as shown in Fig. 3, and remove the piece 


when it has dried. The tissue paper can be 
peeled easily from the inside. 

Finish the piece with enamel or artists’ 
oil colors, and you will have a bowl like 
that in Fig. 4, as attractive as it is useful. 
Oil colors take longer to dry than enamels, 
but lend themself more to hand decorating. 

‘Vases may be made by the same process, 
using a glass jar for the inside. Since they 
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enamel or oil paint 


will hold water, it is best not to grease and 
remove the glass. Other jars may be pulled 
off the form if the opening is at the large 
end. Or, where one cannot be pulled off 
readily, let the piece dry when only two or 
three layers have been applied; then slit one 
end of the piece, pull it off, join the cut 
places with pasted strips, and put on four 
or five more layers. 

Pulp is used for the toy dog shown. Tear 
several sheets of newspaper into tiny pieces, 
pour on hot water, and let the mass soak 
overnight or longer. When you are ready to 
use it, masticate it further on a washboard 
or with the fingers, drain off all the water 
you can without squeezing, and mix in 
enough paste to form a dough. Now press 
out all the water possible so there will be 
little shrinkage when the finished piece 
dries. The pulp should be the consistency of 
modeling clay and should. not stick to the 
hands. Build up the dog or desired figure on 
a wire or other frame, or model it from a 
ball as you would with clay. Finish with 
enamel or oil colors. 


Bud Vase from 
Tin-Can Stock 


‘HIS modern vase for holding a single bud can 

be made quickly from tin-can metal, clothes- 
hanger wire, and a standard test tube. Cut out 
patterns of stiff paper for the base and ornamental 
leaves, as shown in the drawing, trace the outlines on 
tin-can stock with a scriber, and cut out the pieces 
with tin shears. Bend the six leaves in a vise along 
their centers; then bend and curl the base petals 
and the ends of the leaves with round-nose pliers. 

Clean the wire with fine steel wood or emery cloth. 
Bend \" of one end at right angles, hammer this 
flat, and shape the spiral around a dowel the 
diameter of the test tube. Solder the bent end of the 
spiral to the inner petals, solder on the outer petals, 
and then solder on the leaves. Polish with fine steel 
wool, apply clear lacquer to keep the metal bright, 
and insert the tube.—CARL W. BERTSCH. 
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Partitioned Desk File Keeps Important Papers Separated 


SIMPLICITY and convenience mark the 
handsome letter file shown below. It can be 
made of hardwood and finished to match the 
desk on which it will be used, or the base 
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may be of any scrap stock and the parti- 
tions of plywood or composition board for a 
lacquered or enameled finish. 

Grooves in the base for holding the parti- 
tions can be cut quickly on the circular saw 
or with a hand dado plane, or the base may 
be built of a solid piece with strips glued on 
%4” apart to form the grooves. Round op- 
posite sides of the base—the slotted ends 
as in the photo, or the front and back as in 
the drawing if this is found easier with a 
rasp. Finish to suit the materials selected. 


PARTITIONS 
| Vas gh einer 
OR To suIT 


war aaiee suoTs 


BASE wexsxe i 


Checkers Cut from Colored Pencils Are Used in Portable Board 


CHECKERS that can’t be upset, and a 
combination board and box to hold the 
pieces, are practical features of this game 
unit. ‘The checkers are sawed in the simple 
jig shown from round or hexagonal pencils 
of two colors. After the lead cores have 
been removed with a paper clip, small 
dowels or tooth picks are inserted and 


ive WN Lemar 
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BRILL HOLES IN 
DARK SQUARES: 


glued. A small, sturdy box serves as a base 
for the board, which is cut from 3/16” stock 
and glued to the box top. A colored pencil 
may be used to tint half of the squares in 
the checkerboard pattern, leaving the un- 
colored wood to mark the other squares. 
Holes are then drilled in the center of each 
of the dark squares.—F, MITCHELL, 


Colored Scale Weights Speed Up Work 
and Reduce Possibility of Error 


EVEN a drab, work-a-day instrument like a platform 
scale may be brightened up and operated more 
efficiently by painting each weight in different colors. 
Bright hues make the weights easy to find when they 
are misplaced, while painting simplifies the process of 
selecting them from the scale-weight rack by com- 
Dining touch and color identification. In this way, 
errors made in selecting weights are largely elimi- 
nated. Apply bright shades of different colors of 
enamel or lacquer to the weights. House paint may 
also be used, but avoid water color or casein paints as 
they may rub off in constant use.—W. EB. B. 


Plastic Triangle Forms T-Square for Ful on Drafting 


DRAFTING on small pads or drawing boards is 
often awkward when a full-sized T-square is used, 
and particularly so since the square obscures 
much of the paper drawing surface. A drafting 
tool that eliminates this defect can be made from 
an ordinary 10”, 60-deg. plastic triangle and two 
pieces of i” by %4” by 7%” strip steel, brass, 
plastic or hard wood. Clamp the strips flush to 
each face of the short side of the triangle. Three 
equally spaced holes are then drilled through the 
strips and counter sunk. After riveting the strips, 
the clamps are removed, and the rivets and sharp 
corners rounded off.—J. C, MAGEE. 
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WINNERS IN OUR f 


DOWEL CONTEST .e. 


for the ladies, and, ot the right, a wall-mounted knife holder | 


INGENUITY was the outstanding charac- 

teristic of the entries in P.S.M.'s recently 
completed dowel contest. So hard put were 
the judges in their efforts to pick the win- 
ners that they finally duplicated the $25.00 
first prize by awarding a $25.00 special prize 
to the contestant who submitted the bicycle 
that is shown below. 


Special-pri 's entry wos this 
nostalgic replica of an old-fashioned big-wh 
Dowels -d for everything except the wheel 


rims, which were turned from a piece of flat stock 
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the rabbit-trap 
in compliance with the rules, 
he used but one piece of fiat stock, making the 
bose from it. The gate actually falls when tripped 


LST OF PRIZE WINNERS 


Ist Prize: Frank Dresser, Philadelphia, Penna. 
Special Prize: A. A. Avritt, Owensboro, Ky. 

2nd Prize: H. W. Gerdts, Brooklyn, N.Y. 

‘rd Prize: Donald Schultz, St. Joseph, Mo. 
George Coultrip, Berlin Heights, Ohio. 
Minn, 


Ath Pri 
‘5th Prize: Joseph Ruel, Fifty Loki 
ton, Los Angeles, 
‘M. Fenn, Chicago, Ill. 
8th Prize: Edward Stelmoszyk, Buffalo, N. Y. 
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Sensitive Chemical Balance 
Made from Hacksaw Blade 


Accuracy in your chemistry experi- 
ments, or in measuring photographic 
chemicals, will be increased by a sensitive 
balance. One that will measure to .05 oz. 
can be made from such simple materials 
as an old hacksaw blade, a screw cap 
from a canning jar, and a few lengths of 
wire. 

Grind the teeth off and anneal, if 
necessary, to drill a hole about 2” from 
one end; then drill two holes in the jar 
cap as shown so the blade can be bolted 
to it. Screw the cap to a wooden base 
through a third hole. Fasten the balance 
pan and a wire pointer at the other end 
of the blade, and set up a cardboard or 
metal scale on which the pointer will 
register. Calibrate with fairly new coins 
according to the following table: 

. 38.5 grains 

ais} ~ & 

mm |S 


If you wish to calibrate a scale in 
fractions of an ounce, 437.5 grains equal 
TI, 


ee, Spring Fitted to Piston 
Closes Door Silently 


IF You are troubled by slamming 
doors, you can make an automatic 
closer from the barrel of a spray 
gun, a homemade piston, and an 
ordinary door spring, as shown in 
the drawing at left. For use on a 
screen or storm door, the bracket 
can be altered to fit between the 
outer and inner doors. 

‘Make up the piston from a leather 
ueammen disk that will slide easily in the 
Bap ware cylinder and from two washers 
slightly smaller in diameter. Attach 
them to the threaded end of the 
PINHOLE IN piston between two nuts. Solder the 
LEATHER cylinder end back on after inserting 

! the piston,—BERNARD MIGLIARO, 


Glass Cutter of Tungsten Carbide 


BRAzeD to a short shank, a scrap from an 
old tungsten-carbide tool bit will make an ex- Senne sect 
cellent glass cutter. This tool alloy is excep- 
tionally hard. Grind the point on @ diamond 
or silicon carbide wheel to the shape shown 
and keep it sharp.—CARROLL Moon. 


<< eraze To san 
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AN HEIRLOOM YOU CAN 
By Frank Hegemeyer 


'HIS three-footed stand is a charming piece that 
follows the trend of the master cabinetmakers of 
the eighteenth century. Besides making a hand- 
some addition to the furniture of a living room, it 

will serve admirably for the display of a favorite 

statuette or potted flowers or greenery. 

‘The three turned columns present no difficulty except 
that they must be accurately centered in the lathe be- 
cause of the square sections at the ends and in the 
middle. All necessary dimensions are given in the draw- 
ing. If your lathe will not accommodate a 28” length, 
it is possible to make each column in two pieces and 
join them with dowels. In this case, have the lower 
section contain the center square portion. 

‘Three pairs of dowel holes are bored in the lower 
plate, while only three holes are required in the up- 
per one. First cut a paper template to the shape of 
the lower plate, and then spot the six holes on it as 
shown. Place this pattern on the bottom of the lower 
plate and transfer the location of the holes with the 
point of a nail or an awl. The three inner holes of the 
pairs are then bored part-way through to take the 
inside dowels from the legs, and the outside holes of the 
pairs are bored all the way through so that a single 
dowel through each will join both a leg and a column. 

Impressions for the dowel holes in the legs and in the 
upper plate can then be made with dowel centers. Note 
that the upper plate is joined to the table top with 


1 Join the columns to the center block first, The 
dowels in the plate in the left foreground go 
oll the wey through and join the legs and eclumms 
Assemble the plates and columns with glued-in 
dowels ond clamp the, piece, firmly. It is best 
make up a trial assembly before applying glue 


If the legs ore fitted accurately they can be 
glued to the lower plate without use of clamps 


Glue olone is sufficient to hold the segments 
under the top. Fit and glue each in ifs turn 
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Pedestal Stand 


MAKE FOR THE YEARS TO COME... 


screws and that dowel holes are needed only 
for joining it to the columns. These holes 
may be just deep enough for firm joints. 
Bore the ends of the columns in the lathe. 

‘A template for the center block is easily 
made by sandwiching a sheet of paper be- 
tween the columns and the lower plate, 
which are assembled temporarily for this 
purpose. Mark lines along the inside edge 
of the squares and add the curves. 

In laying out the plates, center block, and 
table top, be sure to have the grain of the 
stock run in the same direction for all, 
that is, in line with a common leg. Bore 
the squared ends of the center block and 
the center squares of the columns for 
dowels, and assemble these pieces first, as 
shown in the photos, before adding the 
plates and legs. Shape the legs and table- 
top segments with the grain running length- 
wise, bead the legs and lower plate, and 
build up the top from three pieces with 
heart and sap sides alternating to reduce 
warping. Ornamental turnings are fastened 
under the top with " dowels. 

Walnut and mahogany are particularly 
good woods for furniture of this sort. Rub 
in a filler, and sand lightly after 48 hours. 
‘Use lacquer or varnish, rubbing the top to a 
high gloss and the rest to a semigloss. 
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VIEW OF ASSEMBLY 


Wall Lamp of Alphabet Blocks Illuminates Child’s Room 


AS APPROPRIATE as it is easy to make, a 
wall lamp of ordinary alphabet blocks is a 
colorful fixture for a child’s room. Bevel 
one edge of two of the blocks in the base to 
form a notch for the cord which extends 
to an outlet in the. baseboard. Assemble 
the four with dowels, as shown, and when 
the glue has set, bore through the center 
of the assembly for one of the %” pipes. 


| 


| 


CENTER OF ARC 


Nick 


= 


Bore three of the other blocks through for 
pipe and one halfway through from two 
adjacent faces. The pull-chain hole is bored 
while the arm is temporarily assembled. 
Thread the cord as the blocks are as- 
sembled and glued. Mount the base on the 
wall with two screws driven through count- 
ersunk holes, and plug the holes with plastic 
composition’ wood.—Perer WINCZE. 


Solder Wire Serves as Guide 
for Outlines in Drafting 


RESIN-CORE solder wire, which is pliable 
and yet is stiff enough to hold a shape un- 
supported, is a handy aid in transferring an 
irregular contour to drafting paper. Press 
the wire to the contour, as in Fig, 1, and 
then lay it on the paper and weight the 
ends. Draw the outline lightly or dot it and 
fill in later. 

‘To obtain the radius of a partial sphere 
or cylinder, nick the center of a length of 
solder wire, mold it on the curve, and mark 
the center and ends on paper (Fig. 2). Then 
find the intersection of the perpendicular 
bisectors of two chords through the three 
points.—JAMES H. CARLISLE. 


Calendar Mounted on Fountain-Pen Cap for Ready Reference 


WHEN dates must be referred to fre- 
quently, a small calendar will be found 
handy if it is attached with transparent 
cellulose tape to the cap of a fountain pen. 


One month may be mounted at a time, or a 
full 12-month calendar can be used, the tape 
removed and months peeled off as they pass, 
and the calendar remounted.—H. GIFForps. 


Mystic Spirit’? Board 
s Out Messages 


Spel 


HE subconscious mind is said to be the 

guiding force behind operation of the 
ouija board, which is believed to have first 
made its appearance around the middle of 
‘the last century during a wave of spiritual- 
ism, ‘Two persons sit beside the board, their 
fingers resting on a “planchette” and their 
arms unsupported. Soon the planchette be- 
gins to move, and eventually it comes to 
rest pointing at a letter on the board. Often 
it will spell out a word, 

What really happens, according to Dr. 
Robert S. Woodworth, professor emeritus 
of psychology at Columbia University, is 
that muscular tension in the arms sets the 
planchette in motion. It may come to rest 
at first on any letter just by accident, or 
subjective expectancy on the part of one 
or both of the players may guide it. This 
first letter may then suggest a word that 
the players may finish spelling out without 


ANCIETE 
CANGUEG 
eee. 
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realizing that their act is 
subconscious. The fact 
that four hands apply 
pressure in different di- 
rections helps create the 
illusion of independent 
movement. 

A simple ouija board for 
providing entertainment 
at partiés can be made 
from a 16" by 24” sheet 
of stiff cardboard lettered 
on \%" squares as shown 
in the drawing, or you 
can use plywood of the 
same size, Letter card- 
board with India ink for a 
black-and-white finish, or 
use show-card colors hav- 
ing a sharp contrast; then 
apply a coat of clear 
lacquer or varnish to both 
sides. Be sure to put the 
coat on both sides so the cardboard won't 
curl. If you use plywood, sand it lightly, 
use ofl paints, and finish with lacquer or 
varnish. Avoid water stains that may raise 
the grain and spoil the smoothness essen- 
tial for easy movement of the planchette. 

‘This planchette, or pointer, is made of 
wood or pressed composition board, as 
indicated in the drawing. The retainer 
blocks, which act as bearings for the steel 
balls, should be hardwood. A countersunk 
hole in the board over each ball helps to 
make movement smoother. 

In using a ouija board, the two players 
put both hands on the planchette and wait 
for muscular tension to cause it to move. 
Sometimes, in the midst of a semiserious 
session, laughter can be provoked if you 
are skillful enough to guide your partner's 
hand to letters that provide a comical an- 
swer to some spoken question. 
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you czuld maka 
1m sefOp 
te ‘hove to held the 


Lay out @ pattern for 
the tray first, usi 
one of the glasses it 
ill hold. Cross three 
lines at equal angles 
ie @ six-gloss tray, 
place a gloss upsi 
down" from adjacent 
lines, and draw a circle 
round the glass. Draw 
© central circle just 
touching the first one 


1gs tangent 
to the central circle 
ond ‘s" apart. Locate 
the centers of these 
rings with o disk or 
‘2 segment of the same 
ind from these 
centers draw arcs on a 
ius '2” larger than 

of the 


‘compass wil 


Nail together near the 
corners two squares of 
wood, one "thick and 


Drive nails Hy in 
two or more rings 20 
the pieces won't port 
os the outline is cut 


Bore o hole at the center for a tight 
fit for the broomstick or a length of 
dowel. This should be perpendicular 
to the surface of the tray, so nail a 
right triangle of wood lightly to the 
stock to oct os a guide for the bit 


Using a coping sow, cut the outlir 
through both pi 


Separate the two pieces after marking 
ten edge 40 they can be aligned again, 
cond saw out the circles in the thin 
coping sow through 

led hole, clamping the piece as 
ind moving it when nei 


SR FTF RTE er we 
Anyone can make this ive and useful 
home accessory from scrap pieces of wood . =) 
with the simplest of ordinary hand tools. Ss \ 
‘By CHARLES ‘and BERTRAM BROWNOLD 


yl 


Coathanger or heavier 
wire will make a good 
handle. Shape it by 
bending it oround the 
squere port of a piece 
of 2" by 2° stock ond 


twisting the ends in a 
hand brace, Start the 
twist at the ends ond 


work toward the wood. 
The ends can then be 
soldered if necessary 


Loy the square of 
Cut a length of broom handle or dowel on @ metal surface or 
© little ess than twice the height 2 stone ond hammer 
of the glasses to be used. Square one for an attractive fins 
tend, make a saw cut in it, and shape Drill o deep under 

2 wedge to fit the saw cut. Round off hole in the top of the 
the other end of the handle slghily broomstick. and force 

ew 

es you would @ screw 
fone Kiger {2 hele form threods 
rooden wedge. Cement inthe hole may 
glue has dried, cut of help to hold the 
any of the wedge that protrudes. Sand 

the bottom smooth. Fepusdaad deceral 


Glue the broomstick ii 


the upper port of the 
handle. Tuck the two 
ends in holes drilled 
to receive them. Coat 
both wires with clear 
lacquer to keep them 
from rusting. The tray 
should then be touched 
up if it is necessary 
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Empty wax cans, punched full of A tape-measure rack of tin-con Two pieces of old hacksaw blade 
holes, are handy as containers stock or thin strap iron is o con ground, riveted at one end, and 
for hanging moth balls in closets venience on a sewing machine sprung apart, make good tweezers 


Wire-type lath, cut to fit on your entrance stairs, 
will serve as safety treads during @ snow or in icy 
weather. Hold them with small staples at the ends, 
or at front so the backs can be raised for swa 


Use the handle of o rattail brush or comb, or a 
handle whittled to o point, to toke strings off 
sweeper rollers. The brush removes lint 


Slipped on @ fixed or double-pulley clothe 
2 kee separator will hold a big market 
of wet yash. It can be slid along a fixed line 
cor kept stationary on a line working on pulleys 
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san start your record collection with o 
cabinet like this, using 
magazines until albums displace # 
large albums or 40 individual on 
records—can be accommodated. Finish with a 
good enamel. Note the recessed pedestal base 


EXTENSION 
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RUBBER 
CANNING 
RING 
LOOPED | 
AROUND | 
CORD 
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‘When you next need to hang on exter 
nail to light a dark corner, try looping a rubber your typewriter keys, anchor it with o rubber band 
canning ring on it to keep the cord from slipping attached as shown and insert the paper behind it 


, bent as shown Wind a fine wi 

‘water pressure that won't hold 
Corefully uns 

ito the hole, and insert 


Waxed paper as a bushing on a Coat-hanger wi 
pe em, wil not vall ond 
split 


onto a screw 
«@ plastic knob. 


shank. It lubricates 
40 the stem may be pulled out 


WAXED 
PAPER 
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Meet 


EDWIN MM. LOWE 


IR more than 18 years Edwin M. Love hos 

been writing “"how-to-make” articles. In 
his own words, “With the exception of time 
‘out for occasional excursions into writing 
‘ond illustrating children’s books (not all of 
which have been published!) and, recently, 
© tour of duty in @ defense plont, preparing 
these articles hos been a full-time job ond 
hobby rolled into one, However, on the rather 
rare occasions when I have o little time to 
myself, 1 dabble in the field of good music.”” 

‘Mr. Love lives in Palmdale, Calif. He has 
mede a specialty of woodworking projects — 
furniture, models, novelties, and the like. 
He is. particularly interested in describing 
new shop methods. Jigs and forms, he feels, 
should be adaptable and permanently useful. 
Such ariieles os the one below illustrote his 
point. Here you will find jigs thot ore well 
worth the time spent in making them because 
they will prove useful ever ond over agein 


Jigs Speed Reconditioning 
of Circular Saws 


By EDWIN M, LOVE 


SE of a file in the jigsaw takes the 
guesswork out of sharpening com- 
bination and planer saw blades. A jig 

for this purpose is not difficult to build, and 

it can be used time and again. 

The jig is not foolproof. Use of it to good 
advantage does require judgment, but it can 
hardly be said to call for a great amount 
of skill. With it the novice can do excellent 
work. The hook and bevel angles of the 
saw teeth will not vary after sharpening, 
and uniform tooth length will be the rule. 

About the only pitfall to be watched for 
is the chance of filing the teeth on one side 
of the saw blade shorter than those on the 
other; but tooth shape and spacing will be 
much more nearly perfect than is the case 
when sharpening is done by hand filing. 

Jointing of a blade is not absolutely 
necessary every time the teeth are sharp- 
ened, but it is useful for matching the 
lengths of teeth when alternate teeth are 
filed and a change of setup is required. Set- 
ting is necessary for flat blades but not 
for hollow-ground blades. 

How is a blade jointed? Mount it back- 
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wards on the saw arbor with the maker's 
trade-mark uppermost when the nut is 
tightened. Remounted the same way after 
having been sharpened, the blade will be. 
concentric with the arbor even in cases 
where the arbor hole is oversize. Raise the 
table until the teeth barely rub an oilstone 
rested on the table above the blade opening, 
and run the saw for a few seconds. Examine 
the teeth to see that a small, bright flat spot 
or “shiner” appears at each point. If this 
shiner does not show on every point, start 
up the saw again and hold the oilstone to 
the teeth for a few more seconds. 

Is setting difficult? Not with the jig illus- 
trated. The drawing on the facing page 
shows its construction. To use it place a 
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wooden shim of proper thickness on the ar- 
bor cap screw, which should be of the same 
diameter as the saw arbor; slip on the blade 
and nut, and rotate a downward-set tooth 
over the stake, Adjust the stake to set 
the tooth for a distance of %” from the 
point, and set with a light hammer blow. 
Skip the next tooth and set the second, and 
so on, Then turn the blade over and set 
the remaining teeth. 

What is the filing jig? Its construction 
is also shown in a drawing. The arm is 
slotted at one end for adjustment on the 
pivot, and on one side it has a hinged and 
tapered leaf carrying a metal dog. For a 
pivot bearing a block is tenoned to glue 
into a horizontal block which is used in 
clamping the bearing to the table. A through 
bolt holds the bearing together and secures 
the pivot to the arm. Forward motion of the 
arm is limited by a stop block. 

How is a combination blade sharpened? 
To file the faces of the teeth, level the jig- 
saw table and insert a round-edge mill file 
in the chuck. A mill file with a square edge 
can be used if one with a round edge is not 
available. Set one side square with the front 
edge of the table. 

‘Mount the blade under the jig arm, clamp 
the arm to the table, place the stop against 
it, and turn the hold-down screw on the stop 
to make contact with the blade. Turn the 
blade until the face of a tooth bears against 
the file, open the dog leaf until the dog also 
touches the face of a tooth, and turn in a 
wood screw against the edge of the dog for 
its stop. Then close the leaf slightly, bracing 
it with a shim, and start up the jigsaw. 

Feed the tooth against the file by rotating 
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the blade counterclockwise while holding 
the arm against its stop. Remove enough 
metal to true the tooth and to cut the shiner 
in half. Once the amount of filing is estab- 
lished, draw the arm back and swing the 
dog out. Rotate to the next tooth, close the 
dog, and file again. When all the faces have 
been filed, set up for filing the backs. 

Dimensions for a typical setup are given 
in the drawing, but they are simply for use 
as a guide, One easy way to get the hook 
of a tooth right is to remember that it is 
usually tangent to a circle half the diam- 
eter of the blade. If the blade is positioned 
with about 4” of a round-edge file making 
contact with the face of a tooth, the setup 
will be correct. There is little spring to the 
file, and for this reason filing should be con- 
tinued until cutting stops. 

When are guilets gummed? This is done 
next. Clean out the gullets with a 4” rat- 
tail file, keeping them tangent with the 
faces of the teeth. 

What is the setup for filing backs? Tilt 
the table 5 deg., and fit the back of the tooth 
to the opposite side of the file, noting that 
on most combination saw blades the back 
of each tooth is aligned with the tip of the 
seventh tooth behind it. Then, as before, 
set the metal dog to engage the face of a 
tooth. 

A tooth set upward is beveled on the 
underside, while one set downward is bev- 
eled on top. File alternate teeth. Then draw 
back the arm of the jig, tilt the table 5 deg. 
the opposite direction, reset the arm to 
bring the file in position, and continue. 

How is a planer saw filed? ‘The round- 
edge mill file is also used for this job. Set 
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up the jig and blade for filing the raker 
teeth at the backs in the same way as was 
done for filing the backs on the combination 
blade, But for a planer blade, the table is 
kept level. File all rakers in one setting, 
making them from 1/64” to 1/32” shorter 
than the crosscut teeth, If gumming the 
gullets is necessary, it is done in the same 
way as that described for combination saw 
blades. You will notice that the raker hook 
of most planer blades is usually slightly less 
than that of a combination blade. 

To file the faces, replace the round-edge 
file with a three-cornered file having faces 


Sharpen the faces of crosscut teeth on @ planer 
blade with a three-cornered file, giving them a 
radial hook, The jigsaw toble is tilted 18 deg. 


5/16" or more wide, and tilt the table 18 
deg. File the faces of the crosscut teeth 
with a radial hook, tilting the table to the 
left for one set of alternate teeth and to the 
right for the other. 

Does the grind make a difference? 
Whether the saw blade is hollow ground or 
flat makes no difference in filing the teeth. 
Where treatment does differ is in setting. 
Flat-ground blades require setting to pro- 
vide clearance for the blade during cutting. 
But hollow-ground blades are usually de- 
signed so that the clearance is ample and 
no setting is ever required. 


Stop Insures Drilling Uniform Depth in Work of Any Thickness 


OCCASIONALLY holes must be drilled to the 
same depth in several pieces of stock that 
vary in thickness. The conventional drill- 
press depth stop is useless in this case be- 
cause it gauges depth above the table and 
not from the work surface. 

‘A suitable stop consists of a 
rod clamped between the nuts on 
the regular stop so that its end 
touches the work when the de- 
sired depth is reached. Thread 
a \" or %” rod about 12” long 
for 2” from one end and bend it 
to the necessary offset. Make a 
flat bracket from a piece of 
metal about %” by 1” by 2%", 
cutting a slot in one end so that 
it may be slipped on the thread- 
ed upright of the regular stop. 
Drill a hole near the other end 
for the stop rod and mount this 
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with a nut and washer beneath and a wing 
nut with a second washer above the bracket. 
Make sure that the rod clears the chuck. 
Adjust the bracket midway on the thread- 
ed portion except when it is necessary to use 
the full feed capacity of the press—F. H. 
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WALLPAPER REMOVAL is speeded when 
the old paper is thoroughly soaked by a 
new sprayer that is attached to the garden 
hose in place of the regular nozzle. The 
sprayer is held about 15” from the wall and 
moved slowly to allow the mist to soak in. 
It is made by the Mistic Manfacturing 
Company, of Cincinnati, Ohio. 


FLICKERING of old fluorescent tubes is 
stopped by an automatic switch that has 
been incorporated in a new type of starter. 
‘This eliminates the blinking that is common 
in tubes that have become deactivated and 
are at the end of their useful life. The 
automatic switch built into the no-blink 
starter mechanism shuts off the current, 
just as the filament breaks in an old incan- 
descent lamp, and the light ceases abruptly 
instead of flickering annoyingly. 
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THESE NEW DUSTPANS are molded of 
brightly colored cellulose acetate plastic 
with a pliable front rim that shapes itself 
automatically to the contour of an irregular 
floor. They are rustproof and won't chip or 
crack, and the color is nonfading, according 
to the manufacturers, Plastic Molded Prod- 
ucts, Inc., of Los Angeles, 


New elements in the starter are the re- 
sistors and a bimetal switch shown at 4, 
B, C and D in the cutaway drawing and the 
wiring diagram reproduced here through 
the courtesy of the Westinghouse Engineer. 
When the lamp is functioning normally, cur- 
rent flows through the starter mechanism 
only long enough for the original units 2 
and F to strike the arc through the mercury 
vapor. But should the lamp fail to light, 
the current flowing repeatedly through the 
resistance B heats bimetal switch 
C, opening the circuit, A minute 
current through resistor D keeps C 
open until a new tube is installed. 


Resistors and a bimetal switch in this 


fluorescent-lamp starter will shut off cur- 
rent when the tube fails to start readily 


pul 


PUSHING A TUMBLER through a table and 
bringing it out from the underside is easy— 
if you know how. Place it mouth down on 
the table and press over it firmly several 
sheets of newspaper. Then lay a napkin 
over the mound, telling your friends it is to 
catch the pieces in case of mishap, and 
flatten the paper with a smart blow. Magi- 
cally you produce the glass from your lap 


CHALLENGE your friends to drop a coin 
and a paper disk of the same size or smaller 
from equal heights and have them reach the 


floor at the same time. After they have 
tried unsuccessfully, show them that it can 
be done by smoothing the paper disk on top 
of the coin, which is held horizontally be- 
fore lease. Lowered air pressure above the 
coin during its fall will hold the paper on 
securely. Any other method of releasing 
them will cause the disk to flutter down far 
behind the coin, 
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under the table! The pressed papers, of 
course, make a form that seems to contain 
the tumbler which you carefully slide into 
your lap during the preparations. 

One way to add interest is to pretend to 
fail several times in an attempt to make 
a coin disappear from under the tumbler. 
Then fake anger and strike the mound 
sharply to do the glass trick instead. 


THREE CHECKERS touching in a row can 
be made to perform their own special trick. 
Ask your guests to try to put one of the 
end checkers between the one in the middle 
and the one at the other end—but to make 
it hard, specify that the middle checker 
must not be moved and the checker at the 
far end must not be touched! Here's how 
to do it. Hold the middle check against the 
table; then draw one of the end checkers 
back and hit the middle checker with it 
solidly. A compression and expansion wave 
passing through the middle checker will 
bounce the third one far enough away to 
leave plenty of room between the two. 


LOWERING A MATCH below the surface 
of water and having it remain lighted is 
really just a gag. Place the lighted match 
across a flat cork floating in water in a 
deep dish, and place the mouth of a large 
tumbler over it, lowering it to the bottom. 
Air pressure in the tumbler will depress 
the water, and the match will drop below 
the surface of the remaining water in the 
dish! For an extra flourish, raise the 
tumbler quickly enough andthe match 
will stay lighted. 


THOUGHT PROJECTION is often done 
professionally on the stage. You can 
demonstrate it at home; but you are apt 
to get varying kinds of reaction from 
your friends. Write a word on a slate or 
a sheet of paper and keep it concealed. 
Select one listener and say that you are 
concentrating on the word. Tell him that 
you want him to be per- 
fectly frank—that if 
you fail, it will not be 
the first time. Then 
ask: “Can you tell me 
the world I have writ- 
ten?" Of course, he 
will answer, “No.” And 
now you will astonish 
him by exclaiming: 
“That is absolutely 
right!” What you have 
written on the slate is 
the word “No”! 


USE OF A BALLOON to lift a tumbler seems 
impossible only if you aren't in on the secret. 
Drop a lighted paper match into the bottom 
of the glass and, while it is still burning, 
place the balloon in contact with the rim. 
Amazingly, that part of the balloon within 
the rim will begin to bulge and, when the 
match has gone out, it will provide a firm 
grip for lifting the glass! What happens is 
that a partial vacuum is created by the con- 
sumption of oxygen in the glass. 


REVERSING THE CORKED END of a ciga- 
rette is one of those tricks that must be per- 
formed quickly and the “prop” put away. 
Cut the cork-tip end from a cigarette, remove 
the paper carefully from inside the tip, and 
open the cord strip where it overlaps. Now, 
wrap this cord band around a plain cigarette, 
gluing the ends together so it is just tight 
enough to slide along the cigarette. As shown 
in the photos, you put the cigarette, cork 
tip down, in one clenched hand, push it 
through, and pull it out from the bottom. 
The cork will have slid to the top! 
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1 HOW CAN BOY 

meet girlwhenthey 
are in the fix ill 
trated below? It's 
easy if she’s a sailor's 
girl and will cross the 
spar to him. Pull loop 
A down and slide the 
girl through it, as at 
B. Draw the loop up 
through the hole in 
the spar by pulling on 
the two center cords. 


MAGIC WOU CAN MAKE 


This puts the girl in 
position to be slid 
through the two loops, 
as at C. Now, if you 
will draw the double 
loop back down 
through the hole, as 
at D, the girl can be 
slid through to reach 
her sailor! Then ar- 
range the loop as it 
was in the first posi- 
tion —R. M. CowAN. 
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2 KNOTS IN A FISHING LINE will fool 
your friends when they try this trick. 
‘The problem is to get the long dowel off 
the knotted line without removing the 
short end dowels. You can do it if, in 
preparing the trick, you make one knot 
a square knot, while the others are over- 
hand knots. Slip one of the square-knot 
loops over an end dowel, and the knot 
will pull apart. Instead of drilling dowels, 
you can substitute package-carrier 
handles.—GEoRGE Barr. 
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3 CAN YOU REVERSE the order of the 

pegs in the board so that No. 8 will 
be at the opposite end and the sequence 
will read the other way? Move either by 
jumps or single moves. You can make it 
into a game, with the winner the player 
with the smallest number of moves. 
Here's one solution, in 36 moves. Shift 
the pegs in this order four times, always 
jumping to an empty hole: 2, 4, 6, 8 7, 
5, 3, and 1; and then move 2, 4, 6, and 
finally 8—G. B. 
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ONE of the handiest little optical devices 
for the home, shop, office, and laboratory fs 
a tripod magnifier. It consists of a positive 
lens in a mount supported by three legs of 
such length that the lens focuses sharply 
on the surface upon which they rest. It is 
particularly useful for examining stamps, 
coins, fine drawings, pressed botanical 
specimel and the like. One caution should 
govern its use: it should never be left where 
the sun might strike it and start a fire by 
a burning-glass effect. 

Shown in the photos is a tripod stand 
turned from red cedar. The blank was 
fastened to a faceplate with the intended 
upper surface outward, the ring roughed out, 
and the lens recess formed by undercutting 
with an offset tool. A small boring bar could 


Simple Tripod Stand ar 
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Lens 
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have been used. Calipers were used to de- 
termine when the recess would receive the 
lens, after which the ring was finished and 
cut off, For the three legs 34” lengths 
of 4" dowel were used, set into holes \” 
deep and spaced 120 deg. apart. These holes 
may be bored at a slight angle to flare the 
legs outward a bit, though with low stands 
the legs may be set vertically. A split ring 
holds the lens. A different method of con- 
struction, shown in the drawing at the right, 
is to use a ring cut from the press-on lid of 
a small tin can. 

Experiment to determine how far from a 
surface the lens gives the sharpest image 
with the eye at a comfortable height. In 
general, a lens with a focal length between 
1%” and 4” is best—ERvIN WALTERS. 


Empty Film-Pack Containers Serve as Attractive Picture Frames 


Neat, simple frames for your contact 
prints may be devised from the containers 
in which film packs are supplied. Cut a 
cardboard backing piece to keep the print 
pressed against the aperture in the side of 
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the container. Use a small, knotted loop of 
string for hanging vertical photos, securing 
it by placing the knot in the V-shaped cut 
at the back of the container and then re- 
placing the top—WILLIAM SWALLOW. 
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His Photos Make 
the Bunny’s Nose Twitch 


WILL CONNELL, CAMERA CRAFTSMAN, TELLS HOW HE BRINGS 
THE FEELING OF LIFE TO PICTURES OF ORDINARY SUBJECTS 


By Andrew R. Boone 


NE of photographer Will Connel!'s 

favorite expressions is, “Wait for the 
bunny’s, nose to twitch.” Its meaning is 
simple—don’t touch the shutter release until 
the scene before your camera tells the story 
that you want to catch. This valuable ad- 
vice comes from a man famous for the 
scope, power, and infinite variety of his 
pictures, 

Connell, who numbers among his clients 
national advertising agencies, top-notch 
magazines, and huge industrial plants, 
started out as a registered pharmacist. A 


decade of pill rolling in a series of Los 
Angeles drug stores so bored him that he 
still considers the life of a photographer 
to be a fairyland existence. 

There's more than a bit of the pixie in 
this creator of serious pictures. He much 
prefers a laugh-provoking novelty picture 
to a dramatic study of a 100-octane gasoline 
tower. This feeling for humor is due, he 
says, to a brief experience he had as a 
cartoonist on the Los Angeles Examiner. 

From compounding drugs and drawing 
cartoons, curiosity led him into the photo- 
supply business. During this phase of his 
career, he found himself teaching the rudi- 


Backyard Conversation Piece—Casual and Intimate, Yet Structurally Sound 
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ments of photography to his customers. 
Eighteen years ago, in 1927, he decided that 
he could succeed as well as the men who 
were profiting from his advice; so he hung 
out his shingle, announcing his availability 
to all and sundry as a commercial pho- 
tographer. 

‘Today, roaming widely throughout the 
western part of the country, he functions as 
a critical interpreter of the American people 
and their environment. Catholic in his 
photographic tastes, he prefers not to be 
considered a specialist. His assignments 
come from a variety of sources—on one 
day he may busy himself filling a hurry-up 
order for a full-color magazine cover, on 
another day he may stalk dramatic effects 
in an industrial plant for a national ad- 
vertiser, and on still a different day he may 
spend his time shooting book illustrations 
for his author-wife. 

Hal Stebbins, a well-known advertising 
man, pays this tribute to Connell: “When 
you look at a picture by Will Connell, you 
forget it’s a picture. . . . He keeps the life 
that looks into his lens. 

Connell considers that his success and 
consequent reputation have been built upon 
twin foundations. First, he works with a 
lavist hand, making innumerable negatives 
and everlastingly seeking to tell a story 
rather than merely to snap a photo. Second, 
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he manipulates his negatives in the dark- 
room as an etcher works with his plates, 
striving patiently to produce the exact print 
values desired. Sometimes his work has 
the sure audacity of a steam locomotive, 
while at other times it displays the precise 
delicacy of a fine watch, He may make 
10 or 12 prints before he finally achieves on 
paper the interpretation he seeks. 

He hopes always to remain an unbiased, 
eager, experimentative, and unorthodox 
student of the graphic arts. For instance, 
although he is not too fond of miniature 
cameras, he often uses a Contax just to 
prove to himself that he has an open raind. 
He went out recently with two Speed 
Graphics, a Graflex, and the Contax, all 
hooked to one synchronizer, to take full- 
color pictures of a cowboy riding a bucking 
bronco. Three times in the yellowing azter- 
noon light he flashed the scene. He found 
later, to his amazement, that the hand-held 
Contax had captured the best picture—on 
35-mm. Kodachrome at 1/1,000-second. 

Some first-flight photographers consider 
that elaborate props are essential. Not 
Connell, though—he uses his living room as 
a studio, and if conditions require it, will 
not hesitate to process his negatives in a 
bathroom. Only occasionally does he em- 
ploy professional models. Usually he's to 
be found hunched behind his camera “on 
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location.” Before every setup, he makes 
pencil sketches, which, he admits, are “un- 
decipherable by anyone else.” 

Most of his work is done with a 4” by 5” 
Korona and a 314" Schneider-Angulon lens, 


set on a studio tripod. He has extensively 


Will Connell, Camera Craftsman 


altered the camera to suit 
requirements. Seldom does he 
shoot faster than 1/50 second, 
although the Korona is capa- 
ble of 1/200-second shutter 
speed. A synchronizer gives 
him a flash source at the cam- 
era. If the occasion demands, 
it can be augmented with bat- 
teries of flash bulbs. 

Why a tripod? “I guess 
there's something of the 
plumber and the amateur in 
me,” Connell confesses. “With 
my camera on a mount, I can 
deliberately take time to think 
through to the desired effect 
before taking a picture.” 

‘Though he considers a view 
camera such as his Korona to 
be the basis for any serious 
work, he employs a Speed 
Graphic when there's action to 
be shot, particularly if he 
wishes to take several shots 
in rapid succession, or if he 
must work in a crowded room. 
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Besides these two cameras, he has six others 
in current use. Although most of his color 
work is done on 4” by 5” Kodachrome, he 
occasionally sets up a one-shot color camera 
that he developed when color was in its 
infancy. He also uses a 5” by 7” Ansco, 
a 4” by 5” reflex, and a Con- 
tax with an f/1.5 lens. 

As_an inflexible rule, he 
practices with a new camera 
in the dark until he can focus, 
shoot, change plates, and 
shoot again without watching 
what he is doing. He drills 
regularly with both the 
Korona and the Speed 
Graphic. Notches cut along- 
side the focusing scale—on 
the Korona at 6’ and infinity 
and on the Graphic at more 
frequent intervals — enable 
him to make accurate ad- 
justments simply by his sense 
of touch. As a matter of 
routine, he unlimbers his 
equipment, sets up the 
Korona on the tripod, focuses, 
and makes a single-flash pic- 
ture in 90 seconds. “Any 
craftsman,” he emphasizes, 
“should be able to do his job 
without wasting time fiddling 
with his tools. 

Of the eight lenses in his 


Legato—A Dramatic and Powerful Study 
carrying case, his favorite, circumstances 
permitting, is an 8%” Steinheil Cassar, 
£/3.5. For portraits he uses a 1014” Cassar, 
which he claims brings out the roundness 
of heads in a superior manner. “I prefer 
to use the longest lens that will maintain 
the angle of view, because it gives the most 
acceptable perspective,” he says. “Remem- 
ber, the eye is equivalent to about a 91%" 
lens on a 4” by 5” field. Shorter lenses tend 
to rub your nose in the subject.” 

He sticks pretty close to high-speed films 
of one standard brand, because through 
long familiarity he knows the results he will 
obtain. To speed his work on a job, Connell 
has standardized on 4” by 5” plate holders 
for all his cameras except the Contax. This 
makes for economy and does away with the 
necessity of carrying a variety of film on 
an assignment that requires the use of more 
than one type of camera. He prefers 4” 
by 5” negative to larger or smaller ones 
because he finds that people tend to freeze 
in front of a large camera, while images 
on a small film are too minute for quick 
study. He considers 2%” by 2%,” to be the 
smallest practicable size. If he should ever 
lose his present cameras, he probably would 
adopt 3%,” by 44” as his new standard size. 

On assignment in an industrial plant, he 
spends hours roaming through the build- 
ings, climbing over scaffolding, crawling 
around piping, and making his unintelligible 
sketches to develop the pattern and mood 
before he shoots. Painstakingly he experi- 
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ments with the placing of lighting, attempt- 
ing to make it flow over and envelop the 
subject. Angles of attack are plotted to 
give a normal, receding plane of values. 
The foreground is planned to provide con- 
trast of a sort that sets up an interesting 
pattern, serves as an interrupting form, and, 
most important, emphasizes the horizontal 
depth of the scene. 

The picture on page 176, showing the 
four-way intersection between Connell’s and 
his neighbors’ back yards, is a preliminary 
black-and-white study of a scene that he 
later photographed in color for a magazine 
cover. (The color shot was never used be- 
cause the magazine editor didn't like the 
incinerators in the foreground.) Of the 
picture, Connell says, “There's a nice, inti- 
mate, homey feeling here. The design and 
pattern make the picture structurally sound. 
It’s quite unstudied in appearance, too, but 
I worked like the deuce for that effect of 
casualness.” Concerning the next picture— 
the one showing the baby on his father’s 
lap—Connell remarks, “The contrast be- 
tween the homely, honest, rough hands and 
the delicate baby suggests strength and 
securit} 

A study of Connell at work in a darkroom 
appears on page 178. He prefers to do his 
own developing and printing, feeling that 
they are just as important in achieving the 
desired result as is the original conception 
and shooting of the subject material. 

‘Trifles sometimes become tremendous 


179 


Midday Interlude—Typical Americans In a Natural, Unstudied Pose 


when recorded by Connell's camera, as 
witness the 1/16” thread gauge on the same 
page. The rough, white-paint-smudged tex- 
ture of the fingers emphasizes the smallness, 
precision, and delicacy of the tool. The shot 
was made with his triple-extension view 
camera, racked full out. A 5” Turner-Reich 
convertible lens was used, giving him a 
total stop of about 1/256. Five Wabash 
No. 0 flash bulbs illuminated the scene at 
an exposure of 1/25 second. 

In the next picture—of a musician's 
hands—you aren't conscious of the pho- 
tographer's presence. You feel that the 
hands are playing, dramatically and with 
power. Connell removed 
the keyboard from the 
piano to avoid using a mir- 
ror, which would have 
limited the camera angle. 

On this page, the arrest- 
ing study of workmen at 
lunch is so natural, casual, 
and unstudied that you feel 
as though you were with 
these men, not merely look- 
ing at a photograph. Con- 
nell used full daytime ex- 
posure and a single flash 
bulb at the camera—a hand- 
held Speed Graphic. The 
picture was taken on Super 
Panchro Press type B film 
at a speed of 1/10 second 
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Pictorial Science—Testing Gauges for Accuracy 


and a diaphragm aperture of f/16. The flash 
picked up the foreground and faces, while 
the background remained normally lighted. 

The close-up at the bottom of the page 
was shot with an overhead ultraviolet 
light. A spot was used to pick up the hand 
and the incidental shadows, The photo 
shows two optically flat glass disks and two 
Johannson blocks. Newton's rings appear 
where the blocks touch the upper disk. ‘The 
picture is purely scientific, but to liven it 
up Connell used a hand and an irregularly 
shaped piece of paper for contrast. It shows 
good design and is an effective presentation 
of the manufacturer's precision product, 


PHOTO IDEAS 


YOUR HOME PROJECTOR can be set on a table in 
this case and operated without being taken out, for 
the case serves as @ permanent housing as well as 
for carrying and for storing. Ventilation sufficient 
for an hour's showing is provided by %” gaps above 
and below both the front and back panels; while full 
ventilation for longer operation may be had by 
swinging the two doors wide. 

Use plywood for the end panels and side doors and 
solid pine for the posts, top, bottom, and door frames. 
If the aperture in front of the lens is cut carefully, 
the cutout piece can be used for the small door there. 
In assembling, glue the end panels to the posts first, 
and then glue and screw the posts to the top and 
bottom, Friction catches will serve on the doors, 
Mount the projector with screws.—A. H. SMITH. 


TRUNK HANDLE Ey ite 


peven a 


— 
Doors forming the . ; 
tides of this case S Fi a 
provide ample room 
for changing of o 
reel, belt, or lamp ysl 
weather 


‘DOOR PULL 


The use of plywood 
gives strength and 1 LEATHER: 
Tight weight. A ‘ HINGE 
frunk handle is 


belted to the top CORNER COSTS 
ausecr ROOVED Ww DEED 
euMER FEET FOR END PANELS 


ATTACHED TO THE LENS BOARD of your camera, 
a camel's-hair brush will always be at hand for use 
when needed to dust the lens. Cut the brush handle 
off 2” or so above the ferrule, or at the most con- 
venient length, and hold it by means of metal clips 
or screw eyes—LOUIs HOCHMAN. 


MARRING OF FURNITURE to which flash-lamp 
‘equipment is clamped can be prevented by attach- 
ing the clamp-on unit over a padding of cloth or 
cardboard, One convenient pad that you will al- 
ways have on hand without carrying extra pieces 
is the corrugated paper sleeve in which an indi- 
vidual flash bulb is packed.—L. H. 


© MATTER what is wrong 

Jwith your old pliers, the chances 
are they can be fixed—often in such 
a way that they will look and work 
like new. Gripping surfaces can be 
reknurled if they have worn 
smooth; pin joints can be replaced; out-of- 
shape holes in slip-joint pliers can be trued 
up; and even broken parts can be mended 
by welding or brazing. If you want to add a 
special type to your kit, you may be able to 
pick up what you need secondhand and 
make a new tool of it by doing your own 
reconditioning work. 

Any repair that requires intense heat will, 
of course, affect hardness, but this can usu- 
ally be restored by rehardening and temper- 
ing. A brazed handle or jaw may not be as 
strong as the original, but you can get a lot 
of service from it if you use a little care. 
Durable enamel on the handles and other 
parts that do not come in contact with work 
will improve appearance and retard corro- 


BEFORE 


rehobilitotion these pliers looked their ago 
sion. A bright color, such as red or yellow, 
will help you to spot the tool quickly on a 
bench or to find pliers that have been 
dropped on the lawn. 

‘The secondhand pliers shown above are a 
type noted for strength and cutting ability. 
First, the old bolts, which had been riveted 
and welded by a former owner to keep them 
in place, were removed by sawing off the 
nuts, as shown in Fig. 1. This could have 
been done just as well with a coarse grind- 
ing wheel. ‘The pliers were then taken apart 
and cleaned with emery cloth until most of 
the original luster was restored. A little 
oil now and then will help to preserve this 
finish. 

Next, the cutting edges were sharpened 


Pivot bolts had been riveted and welded to 

make them hold. The nuts were cut off with 
the oid of @ hacksaw, and the bolts were then 
pressed out so the pliers could be token apart 


,, too hard for a file, can be 
fh on abrasive stick If they 
jardened, don't cut down to soft metal 


Whee gripping jows have worn smooth, 
3: qui Gbrasive stick to. rough 
sorldse, Rllowing the” origincl  Lauriag’ morta 
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POPULAR SCIENCE 


TI After ¢ rivet has been countersunk on both 
9s of a pivot joint, the heads are filed 
flush with the surface of the jaws for neatness 


countersink each piece once more so as to 
give sufficient shoulder area for the new 
flush rivet which you will install. 

‘Make the new rivet of cold-rolled or un- 
hardened steel to fit the reamed holes 
snugly, and cut it 1/16” or so longer than 
the original rivet. Peen one end into one of 
the countersunk recesses with a light ham- 
mer, and then repeat for the second end, 
being careful not to lock the jaws too tight. 
Ifa light hammer is used, it is unlikely that 
the rivet will be upset for its entire length 
and in that way bind the joint. Finish the 
peened ends by filing them flush, as in 
Fig. 11. 

‘The long, slender jaws of chain-nose and 
needle-nose pliers frequently get out of 
alignment. One way of remedying this is to 
lay the pliers so they will be supported at 
two points %" or so on each side of the 
rivet and then to strike the joint a few times 


12 beng iows ove oii 
while one jow is supported on 
the joint, Turn the pliers to top the other iow 


with a plastic, lead, or rawhide hammer. 
‘This will bend the supported jaw slightly 
upward. The pliers should then be turned 
over and the other jaw given the same treat- 
ment. Figure 12 shows the operation with 
the pliers resting over a hollow spot formed 
by a shallow ledge in a bench anvil. It may 
be necessary in some cases to bend the jaws 
for their entire length. Use care not to 
strike blows so heavy that you will risk 
breaking the pliers at the joint. 

After repairs that require brazing or 
welding, harden to suit the kind of steel. 
If this is unknown, try heating the metal to 
a cherry red, quenching in water or oll, 
polishing a bright area, reheating until this 
turns purple or blue, and then letting the 
tool cool to room temperature. A mixture 
of linseed and automobile-engine oil is satis- 
factory for hardening if you do not happen 
to have regular quenching oil at hand. 


DEPTH OF THREADS 


‘When threads are cut in the lathe with a sin- 
gle-point tool, and when you are using the mi 
Erometer collar to satan depth 


AMERICAN NATIONAL THREAD 
FLAT (AT CREST) 


[ SHOP PRACTICE] 


Xf your threading tool 1s property ground. you 
will btain's satisfactory’ thread by cutting t0 
the depth indicated in the tabi 

thread the feed should’ be somewhat 


For a sharp V 
renter to 

naate for the absence of fats. This type 

thread, however, is not often desirable, 


Swress' per inch 


162" 
fas 


ESSSRESRRERSE 


Depths are given to the nearest .0005", 
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—— BELTIER PRODUCTION AIDS 


TWO IRREGULAR CURVED TRACKS of minute 
dimensions are cut in the inside surface of a thumb- 
sized barrel cam in 15 minutes by a new cam-cut- 
ting machine developed by the Fairchild Camera 
and Instrument Corp., of New York. Formerly, 
cutting these tracks took 80 hours, The cam is an 
integral part of an electric gunsight for aircraft. 
In the above picture, an operator is holding one of 
the cams and the cutter is in the background. It 
consists of a 5,000-r.p.m. electric motor, a carriage, 
@ chuck, two master cams, a cutter head, and 
stationary followers. 


CHECKING ANGLES of 
flanges is made easy for 
aircraft workers through 
the use of one-piece de- 
gree plates instead of con- 
ventionalprotractors.Each 
plate is stamped with 
large numerals showing 
the size of the angle. They 
greatly reduce the chance 
of a mistake in reading 
angles. The idea was de- 
veloped by Henry Benson, 
of Northrop Aircraft, Haw- 
thorne, Calif. 


WORN SOLID TRUCK TIRES are reconditioned at 
the Warner and Swasey Co., Cleveland, Ohio, by 
removing the high spots in a lathe. Although some 
rubber is cut away, the life of the remaining rub- 
ber is prolonged because the smooth contour in- 
sures a more uniform distribution of the load. Effi- 
ciency is also increased since the truck can operate 
once more at normal speeds. 


SCRAPPING FLASHLIGHTS be- 
cause of defective switches has been 
halted by the machine shown below. 
‘The device, made from scrap metal 
at a cost of $5 by Thomas P. Davis, 
an employee of the Fort Sill Signal 
Repair Shop, Army Service Forces, 
first punches out the rivets that 
hold the defective switch and then 
rivets a new switch in place. A new 
flashlight, even if available, would 
cost at least 50 cents; a new switch, 
replaced by this machine, costs but 
10 cents. The punch is actuated 
by a pedal beneath the bench. 


DAMAGED THREADS of truck 
axle housings may be repaired 
without removing the parts from 
the trucks through the use of the 
hand-powered die that is shown 
above. It was devised by Elmer 
C. Adams, an employee of the 
Army Service oreo motor 
maintenance shop at Fort SW He 
built the die from scrap steel 

a cost of $25. It is claimed that 
an annual saving of $1,140 has 
been effected as a direct result of 
using this tool in the motor-main- 
tenance shop. 


POPULAR SCIENCE 


By C. W. Woodson 


ONG, slender parts can be worked readily 
with a knurling tool of the clamp type 
shown here, The knurls are sunk into the 
workpiece from both top and bottom when 
the wing screw is tightened, thus eliminat- 
ing the heavy side strain that springs 
slender work when knurling is done in the 
customary way. Hold the tool in your hand 
and run the lathe at its lowest back-geared 
speed. Keep both the work and the knurls 
well covered with oil. Practice shows the 
best depth at which to tighten the screw. 
‘The knurl holder is two short lengths of 
14" by 9/16" cold-rolled steel hinged with a 
pinned link that gives a floating action to 
the knurls and permits them to adjust them- 
selves accurately for centering the work. 
Slots for the knurls can be made in the 
drill press with a 5/16” end mill. Cut a slot 
in the end of each bar for the link with a 
4” end mill. The elongated holes for the 
wing screw can also be cut with the 4” end 
mill. Holes for the link and knurl pins are 


Slots for knurls, hinge, ond tightening screw ore 
cut in both handles with end mills chucked in the 
drill press. That for the hinge is filed squore 


CLAMP TOOL KNURLS 
SLENDER WORK 


drilled undersize so that 
these must be driven in. 

‘Three hardened and 
tempered tool-steel knurls 
should be purchased. The 
holes for pinning them 
are laid out in the draw- 
ing for %” diameter 
knurls, If the size of 
those you obtain differs 
from that, space the pin 
holes so the two lower 
knurls will be close to- 
gether and near enough 
to the upper edge of the 
bar for the knurls to 
clear and reach the work. 
The upper knurl is cen- 
tered between the two 
lower ones, its pin also 
being located close to the 
edge of the bar. 

A short plug is made 
up, drilled, and tapped to 
receive the tightening 
screw. It should swivel 


freely in the hole drilled at right angles to 
the elongated screw hole in the lower bar. 
All pins are short lengths of 7/32” di- 
ameter drill rod, which should allow the 
knurls to turn freely. Holes in the link of 
the size specified permit easy swiveling. 


knurling tool are shown below, 
with the hinge link pinned to the lower bar. The 
Tink must be just under '4” thick for free action 
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g's Your Doorbell 


By TRACY DIERS 


IGH up in the list of annoying 

if minor troubles that beset 
householders is the doorbell that 
refuses to make a sound, however 
vigorously the button is prodded. 
Almost as exasperating is the bell 
that responds only occasionally— 
when it feels like it. Either of these 
tricks of recalcitrant doorbells can 
cause real annoyance if a friend 
can’t summon you to the door, or 
if a deliveryman must go off with 
an uhdelivered package. 

With almost no equipment, but 
with a system, any novice can 
tackle the job of putting a dead 
doorbell back on its feet. The sys- 
tem is this: (1) test the source of 
the current; (2) test the push but- 
ton; (3) test the bell itself; and 
(4) test the wiring for shorts. 

Dry-cell batteries are the usual 
source of bell current in old houses, 
transformers in more modern ones, 
Slide off the covers of dry cells and 
look for large white spots where 
the zinc jackets have been eaten 
through. Any cells with these spots 
should be replaced. The others 
should be tested separately by con- 
necting a short length of wire to 
each terminal and trying the ends 
with your tongue, an iron file, or a 
two-cell flashlight bulb. You will 
off the covers get a strong, sour taste, a spark, 
yn eaten away. or a dim light from a good cell. 
to your tongve In connecting up the cells again, 
be sure to put them in serie: 

‘Test a transformer with a short 


Door chimes rarely got o 
your battery or transform 


If dry colls operate your bell or chimes, 
and look for white spots where the zinc h 
Test cells that seem good by touching wi 


Another way to test dry cells is with o flashlight bulb connect wire or an automobile dashlight 
ed to the terminals. A transformer should be tested with o bulb shunted across its terminals 
small bulb or with a wire shunted across its terminals (right) White the regular circuit wires are 


disconnected. If you don't get a 
spark or a light examine the 110- 
volt line to the transformer; if this 
is in good condition the trans- 
former is burned out and must be 
replaced. It will be well to describe 
your bell or chimes to your dealer 
in electrical supplies so you will be 
sure to get a new transformer of 
the proper voltage. Bell trans- 
formers are designed to give cur- 
rent only for short periods, so 
make your tests brief and not too 
frequent. 
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Dead as a Doornail? 


BREAK 
CONNECTION 
WERE 


PUSH BUTTON, 
"AND BELL 


CONNECT 
TEST LAMP. 
TO TWO ENDS 


‘A bulb helps to locate o short. 
The cells are shown wired in series 


Remove the push button 
and place a wire across its 
terminals to check it. If this 
makes the bell ring, the but- 
ton points may need cleaning 
with fine sandpaper, or they 
may require bending to make 
contact. A spark and no ring 
may indicate a short or a 
failure of the contact points 
in the bell to break. Discon- 
nect the wires at the bell 
terminals and test the push 
button again, A spark this 
tuae is a sure indication of 
a short. If there is no spark, 
examine the bell. 

Some accident may have 
bent the stationary contact 
point against the other in 
the bell so that they cannot 
break, or vibration may have 
loosened an adjustable con- 
tact screw. Hither can be 
easily corrected. But first put 
an automobile dashlight bulb 
across the wires taken off 
the bell terminals. If the 
bulb lights when the button 
is pressed, current is avail- 
able and the wiring and push 
button are all right. 

Connect the wires to the 
bell terminals again and have 
somebody push the button 
while you watch the bell. If 
the clapper moves but strikes 
the bell only once or not at 
all, the vibrator contacts are 
not breaking correctly. Loos- 
en the lock nut with pliers 
and turn the adjustable con- 
tact screw counterclockwise 
to draw it back slightly from 
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Test o push button by placing 
@ wire across its terminal 


with fine sondpoper. Moke sure 
the button terminals ore tight 


Clean contocts ore also o first 
requisite in the bell itself. Run 
© stick of fine sandpaper be- 
tween the vibrator points; then 
loosen up the lock nut to adjust 
the gop for the best bell sound 


If your bell has no lock nut ond odjusting screw, you con sot the 
contact-point gop by gently bending the fixed bracket 
finger, os of right below, until the bell rings as loudly os 


Counterclockwise turning of the 
adjusting screw corrects for foulty 
bre of the vibrator points, 
while clockwise turning cloves up 
points that don't touch. Turning 
alto adjusts the tone and volume 


sh 
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on 


Although chimes ore 
moy work in, Check 


in the solenoid. If it doesn 


rotected by a cover, kitchen 
plunger to see that e 
wipe it with cleaning flui 


ing the stationary bracket toward 
or away from the vibrating arma. 
ture. 

Occasionally the armature may 
adhere to the magnet poles. Pull 
it free carefully and try the bell. 
If it rings, note whether the arma- 
ture again sticks. It may be be- 
cause of a slight residual mag- 
netism, which can be overcome by 
a piece of thin paper pasted on the 
pole faces of the magnets. This 
prevents metal-to-metal contact 
and forms just enough of a gap to 
prevent adhesion. 

Door chimes rarely get out of 
order because they have no spark- 
ing parts, but, of course, the bat- 
tery or transformer, the push but- 
ton, and the wires may develop 
the usual troubles, Chimes operate 
by current passing through a 
solenoid that sucks a plunger in, 


the contact on the clapper arm; then try 
the bell again. If it vibrates but the clapper 
does not hit the bell, bend the thin part of 
the clapper arm slightly. Adjust the points 
to produce as rapid a vibration as possible. 

If the clapper does not move at all after 
the wires have been reconnected, the points 
may be dirty. They should be cleaned first of 
all with fine sandpaper. If they do not touch 
when the clapper is at rest, loosen the lock 
nut on the adjustable stationary contact 
and turn the screw clockwise while someone 
presses the push button. When the bell 
starts ringing, tighten the screw to adjust 


and this plunger hits the chime. Check the 
plunger to see that it slides freely. Wipe 
off dust and grease with dry-cleaning fluid. 

To test for a short circuit after deter- 
mining that the battery or transformer is 
good, remove a line wire and connect your 
test bulb to it and to the source of current. 
If the bulb then lights up, there is a short, 
and every inch of wiring must be checked 
to find it. Look especially for places where 
insulation has been scraped off, and tape 
them. ‘The light will go off when the short 
has been corrected. Although this checking 
is tedious, it may repay you if your wiring 


tone and volume. 


Bells that do not have 


is old, for a short can discharge a battery 


screws and nuts can be adjusted by press- or burn out a transformer. 


Trick Hookup Provides Two Signals 


WHERE callers may come to either a front or a 
back door, it is usual to connect a bell to one push 
button and a buzzer to the other so the tone will tell 
which door is to be answered. However, if only a'bell 
is at hand, or if still a third entrance is being used, 
a trick circuit will afford two distinct sounds from 
one ordinary bell. 

All existent wiring is left intact, but from that 
side of the battery connected to the first push button 
a new wire is run to the second push button. From 
the other terminal of this button a wire is run to 

as the bell, but not to a terminal. It is connected in- 
= stead, either by soldering or by securing it under a 
PUSH BUTTON screwhead, to that end of the coil winding that goes 

FOR BELL to the vibrator points. This connection will cause 
the clapper to strike only once. It may be necessary 
to bend the clapper arm slightly to obtain a clear 
note, Check to be sure the bell also rings normally. 
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—NEW SHOP IDEAS 


KEY-TYPE CHUCKS are dangerous because an operator's 
fingers may be severely pinched between the teeth on the 
chuck and key. To prevent such mishaps, install a large 
washer on the key shank so it will act as a shield. Ream or 


SPHERICAL HEADS may be produced on 
a large quantity of duplicate parts with the 
accessory shown at the right. Bolt an angle 
bracket to the face of the cross slide and 
mount a suitable pivot block on the rear 
way of the lathe. Two alternate types are 
shown at the right—one for a V-way, the 
other for a flat way. 

Make a flat link of appropriate length and 
drill a hole at each end of it, spacing the 
two holes a distance apart equal to the 
radius to be machined on the work. Mount 
the link by means of two close-fitting pins 
or bolts that thread into the pivot block and 
angle bracket respectively. As the cross 
slide is advanced, the swivel action of the 
link moves the carriage along the lathe 
ways in such a manner that the tool bit 
travels in an arc.—R. WASHBURN. 


FOR BENDING small 
parts, this jig is ideal. 
It consists of two 14” 
square steel blocks, 
which are fastened to- 
gether with studs, as 
shown. To use it, slip 
the stock to be formed 
in the jig, line it up, 
secure the jig in a vise, 
and bent the material 
to the shape you wish. 
—W. E. KorTMeter. 
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turn the washer hole 
to a diameter that 
permits it to fit either 
loosely or tightly on 
the shank, according 
to your preference; 
then drive the key 
handle out of its hole, 
slip the washer over 
the shank, and replace 
the handle, driving it 
in firmly.—W. E. B. 


Courtesy of Worner ond Swosey 


WELDERS will appreciate this adjustable 
stool, suggested by Oxy-Acetylene Tips. 
Weld a length of pipe to an old farm imple- 
ment seat. This slides 
in a second pipe of larg- 
er diameter, which is 
welded to a round 
scrap-plate base. Drill 
several holes through 
the outside pipe and 
one, slightly larger, 
through the inside one. 
Insert a welding-rod 
stub in the appropriate 
holes to hold the seat 
at the desired height 
for the job at hand. 


MOWING-MACHINE SEAT 
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This equipment sends and receives civilion-defe 
messages at R.F, frequencies on A.C. power lines 


By JOHN W. CAMPBELL, JR. 


CAUSE it costs a good deal to string 

even a single wire over any considerable 
amount of landscape, telephone and tele- 
graph companies have developed 
various means of sending two, four, 
or even several hundred messages at 
the same time over one conductor. 
One of the most interesting is called 
‘earrier-current communication.” 
‘This is really nothing more than 
wired wireless, for it consists of 
harnessing radio waves to a con- 
ductor instead of broadcasting them 
freely from an antenna 

With the parts of two honorably 
retired radios, a few extra gadgets, 
and a single homemade coil, you can 
rig up a carrier-current outfit for 
communication over your electric 
power lines. You can piace the send- 
er in the nursery, take the receiver 
along while visiting neighbors, and 
then hear the baby if it should wake 
up while you are in the middle of 
your bridge game. 

All the radio stations in the world 
put their signals into a common 
ether, from which any desired signal 


Note the hand-wound coil at extreme right 
of the transmitter chossis. The six turns of 
the secondary are wound over the primary 
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Hitchi 
itching 
HOW CARRIER-CURRENT COMMUNICATION 


can be unscrambled by means of a receiver 
tuned to the right frequency. In the same 
way, if six or six hundred signals of dif- 
ferent frequencies are led into a copper 
wire, they can be taken off one at a time by 
suitable tuned circuits. Electric power com- 
panies send a constant 60-cycle signal along 
their mains—the power itself, But they also 
feed in signals at 50,000 to 100,000cycles per 
second, which are audio modulated like the 
carrier wave of a radio station, Thus the 
engineer at one power station can com- 
municate with another by means of a suit- 
ably tuned sender and receiver. 

Amateur radio communication requires a 
license and is entirely prohibited during 
wartime, but carrier-current communication 
does not require a license so long as the 
carrier wave is not “broadcast.” ‘The FCC 
defines broadcasting in terms of the amount. 
of energy detected at a certain distance 
from a wire or antenna. So long as the 
output is limited to 10 watts and the 
frequency is kept between 150 and 200 kc., 
a carrier-current transmitter will be within 
the permitted range. 

Lower frequencies should not beapplied t» 


‘WORKS . 


power lines, as power engineers 
need such lower bands for commu- 
nication, Higher frequencies may 
radiate and bring stern inquiries 
from the FBI, Caution: In certain 
strategic areas, no wilicensed com- 
munication whatever is permitted. 
Therefore, before setting up any 
equipment, inquire of your local 
War Emergency Radio Service 
whether your area is so classified. 

‘The carrier-current receiver is 
merely a conventional radio, with 
one difference: it has fixed tuning 
adjusted to its associated trans- 
mitter, since you are interested in 
getting only that one “station.” 
Construction of this receiver will 
be taken up in a following article. 

Save that the transmitter is con- 
nected to your house power line in- 
instead of an aerial, it is just like 
& low-power radio transmitter. 
Don’t connect it to an aerial. Government 
monitors are constantly listening for un- 
licensed stations, so that going on the air 
will surely get the unwary experimenter 
into trouble. 

Any radio-telephone transmitter consists 
of an RF. generator and amplifier and an 
audio amplifier. The audio amplifier builds 
up the signal from a microphone until it is 
capable of modulating the R.F. output, so 
that the final radio wave varies in intensity 
according to the variations in sound that 
reached the microphone. This is standard 
amplitude modulation, or A.M. transmission. 

In the transmitter shown, the A.F, system 
cottsists of the 6SJ7, one half of the 6SN7, 
which is a dual triode, and the 6L6 power 
tube. The R.F. section consists of the other 
haif of the 6SN7, which serves as the RF. 
generator, and the 6V6 power amplifier. 

For coil L4, pick the biggest choke coil 
you have—the one with the largest iron 
core. It should be designed for no less than 
a 90-milliamp. load; a 15-henry, 120-milli- 
amp. choke is much better. 

‘This choke coil causes modulation of the 
R.F, output. Like any other large induct- 
ance, it tends to maintain the flow of current 
through it at an even level. Both the 6L6 
AF, amplifier and the 6V6 R.F. amplifier 
are drawing their plate current through it. 
With ‘no audio signal, the 6L6 draws about 
5 milliamp. and the 6V6 about 30 milliamp. 
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Radio Waves to a Wire 


SHORT-RANGE EQUIPMENT CAN BE BUILT FROM STANDARD RADIO PARTS 


An oscilloscope picture of 180-kc. R.F. waves, amplitud 
modulated by 20,000-cycleA.F., a note inaudible to humans 


—a total of 80 milliamp. flowing in the 
choke coil. But if an audio signal suddenly 
causes the 6L6 to draw 80 milliamp. instead 
of 50, the 6L6 will draw all of it and the 6V6 
will be starved, since the choke resists any 
abrupt increase in the total current flowing. 
As there is no current for the 6V6 plate, the 
R.F. signal strength will fall to zero. When 
the AF. signal swings to negative, it blocks 
the 6L6 so that this tube abruptly draws no 
current, Now precisely the opposite thing 
occurs, The self-inductance of the choke 
maintains the full 80-milliamp. current 
through it, and all this current is applied 
to the 6V6 so that the RF. output sky- 
rockets accordingly. 

The A.F. amplifier is a simple two-stage 
setup feeding a single power output tube. 
With a 3” permanent-magnet speaker as a 
microphone coupled through a 20,000-ohm 
output transformer, full modulation is ob- 
tained from normal conversation 20’ away. 

To prevent pickup of 60-cycle hum by this 
transformer, it is best to put it with the 
speaker in a separat. case, and to use a 
shielded microphone cable at least 4’ long 
to connect it to the transmitter. 

The oscillator coil for the R.F. circuit of 
the 6SN7 is a standard 2.5-millihenry RF. 
choke with four coil sections or pies. Ground 
one end and tap the lead between the first 
and second pies from this end for the 
cathode connection. With reasonable care 
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20,000. 
oureur 
TRANSFORMER 


bes 


3PM. 
SPEAKER 


In this circuit o 6SN7 duol triode doos double duty, but two separate triodes may be used in the same way 


you can lift the wire by using a sharply carrier-current communicator may be some- 
pointed pencil. Seal it back with a drop of what unpredictable. For example, it may 
paraffin when the connection has been work well to a house three blocks away and 
made, A 500 to 800-mmfd. trimmer con- not at all to another across the street. One 
denser is used to tune the coil to match the reason for such irregular operation may be 
receiver; if necessary, a 200-mmfd. fixed that the nearer house derives its electricity 
mica condenser is added in shunt. from another distribution transformer. 
The plate tank coil is homemade. It con- (To be concluded) 
sists of 100 turns of No. 22 enameled wire 
close-wound on a standard 115” form or a 
114” cardboard tube saturated with paraffin. LIST OF TRANSMITTER PARTS 
‘The secondary coil is six turns of No. 18 


Cy Cy Cy: 10 mfd., 25 volts electrolytic 
wire wound over a layer of insulating | . Cy Cy C,, Cy: 1mfd., 400 volts 
cambric or wax-soaked wrapping paper | Cy, @: bos ntd’. 400 voits 
around the center of the primary. Si: 200 mmf. mon 

Once the transmitter is connected to the | 6°! Soo mma: im 
power line, strict caution is in order. You Ch: .25 mfd. 
are not working with the R.F. voltage com- Got 2000 ramt, variable 
mon to receivers, but with about 600 volts Gti lon mid M60 volts mice, 
of R.F. energy. It bites, It has a tendency | Ci G,,: .1 mifd.. 600 volts. 
to reach and painfully nip unwary knuckles, Fy. Fy! S-amp., 250-volt fuses 
carrying 200 volts of D.C. along with it. | 3): #00 ohms 
Hands off! is the only safe rule so long as | R°: 250.000 ohms 
the chassis is operated outside its cabinet. | R,. R,: 100.000 ohms 

A neon bulb held close to the tank coil | Rs (two): 250.000 ohms each 
will light up readily by reason of radiated RR: 50,000 ohms 
RF. energy. Similarly, enough voltage can | R, 
be induced in even a i” length of wire to | Ry 
cause feedback and start unwanted oscilla- | Bs: 49.000 ohms 
tion. Therefore, put a single ground lug R's: 300 ohms 
near each tube socket and make all ground | R,: 10.000 ohms. 10 watts, wire wound 
connections relating to that tube to that one ee tt tog pea 

: 2.5-millihenry RLF. choke, tapped 


lug. 


C;: primary. 100 turns No. 22 enamel-covered 


If the builder wants to use the outfit from ‘wire close-wound on 144" form: secondary. 
his house to a certain other one, it may 6 turns No. 38 enamel-covered wire wound 
Pay him to first investigate the power hook- | 1, '29'miliiamp. 1s-henry power filter choke 


up between them, as results from any 
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SHIP-TO-SHORE F.M. RADIO has been giv- 
en extensive tests on the Great Lakes, six 
transmitter-receiver units being put in op- 
eration on car ferries, fishing tugs, and 


PORTABLE-RADIO “MIKES” 


cargo vessels for a period of 90 days. 
The entire equipment, with the excep- 
tion of the power source, is contained 
in a single cabinet, one of which is 
shown at the left in the photo, All 
that is necessary to get in touch with 
a shore station to report information 
or to receive mnstructions is to lift the 
telephone-like receiver and to call the 
station signal. 

‘The tests were conducted by the 
Lorain County Radio Corporation, of 
Port Washington, Wis., and engineers 
of the General Electric Company. An F. M. 
transmitter-receiver is shown in use by 
Acting Captain Walter Dummer aboard the 
Great Lakes car ferry Madison. 


designed 


ASSEMBLY, INSPECTION, AND REPAIR are faciliated 

by a new chassis cradle that permits locking of a radio 
receiver in any position. Both hands of the serviceman 

are thus left free for the job without danger of dropping 

or bumping the receiver. The cradle, set on legs, is 

made of cadmium-plated steel and white metal by the + 
Acro Tool & Dye Works, of Chicago. 


PHOTOELECTRONS FROM THE MOON are believed 
to affect radio reception as a result of data obtained 
from 20,000 hours of observation over two periods of 
four years each. According to a report to a General 
Hlectric Science Forum by Dr. Harlan True Stetson, 
of Massachusetts Institute of Technology, radio re- 
ception was best from the first quarter to the full 
moon and also from the last quarter until shortly before 
the new moon. Observations made in the dark of the 
moon—that is, when no radiations reflected from the 
moon could reach radio waves on the path under study— 
showed no such variations in the quality of reception, 
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for police and airport communication and 
public-address systems have been put on 
the market by the Electro-Voice Corp., 
of South Bend, Ind. They are ruggedly 
built for use in temperatures ranging 
from 185 deg. to 40 deg. below zero. 


TUBE-BASE CONNECTIONS for more 
than 300 tubes are readily found on the 
dial selector shown at right. A turn of 
the dial to put the arrow opposite the 
desired tube type in the outer circle shows 
filament, grid, plate, and cathode con- 
nections and other information in the 
openings, along with the number of each 
connection on octal sockets. 
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THAT A PENDULUM swinging freely tends 
to remain in the same plane can be demon- 
strated with the simple setup shown here. 
This experiment was first made famous by 
the French physicist Foucault in 1851 when 
he suspended a heavy copper ball by a long, 
thin wire from the dome 
of the Pantheon at Paris. 
Once the pendulum was 
set in motion, its oscilla- 
tions seemed to rotate in 
clockwise fashion in re- 
lation to the floor of the 
building. Foucault dem- 
onstrated mathematical- 
ly, however, that what 
was really being ob- 
served was the rotation 
of the earth beneath the 
pendulum. 

At the North and 
South Poles the pendu- 
lum would seem to re- 
verse itself completely 
every 24 hours, while at 
latitudes between them 
the turning would be cur- 
respondingly less. Only 
at the equator would the 
pendulum swing without 
sceming to rotate. 

With a marble sus- 
pended from a tripod by 
a thread, the demonstra- 
tion can be given in 
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HOME EXPERIMENTS 


WHY MORE POWER is needed 
to start your car than to keep it 
going at moderate speed may be 
shown by pulling a loaded toy 
truck by means of a rubber 
band. The rubber stretches far 
less once the toy truck is in mo- 
tion than it does when you at- 
tempt to get it started. ‘This is 
because inertia and static friction 
both act to resist motion when 
the truck, or your car, is stand- 
ing still. Considerable force is 
required to overcome friction of 
parts not moving in relation to 
each other (see P.S.M,, Jan. '45, 
P. 203), Inertia, which causes 
an object to resist changes in 
speed, calls for application of 
force to attain a desired speed. 
Because of inertia, force must 
also be applied, as by brakes, to 
stop in a short distance a car 
already in motion. 


miniature. Start the marble swinging over 
@ path marked on a tray. Then, to represent 
the rotation of the earth on its axis, tum 
the tray slowly, and the relation of swing 
to the marked path changes. The plane of 
the swing remains constant. 


SHOW LAWS OF MECHANICS— 


“SIMPLE LEVERS assist in the 
performance of many tasks. 
In everyday life the can 
opener, the oar, the shovel, 
the scissors, the crowbar, and 
the human arm are examples 
of devices using the lever 
principle. An effort exerted 
at some point on a lever hav- 
ing a fulcrum has an effect 
on a resistance at some other 
point. If the distance between 
fulcrum and effort is greater 
than that between fulcrum 
and resistance, we gain the 
mechanical advantage of 
force; in the reverse, we get 
speed or distance of travel 

Make a simple lever of an 
18” ruler resting on a pencil 
for a fulcrum, and set a glass 
of water on one end. With 
the fulcrum near the glass, 
you can raise the weight sim- 
ply by blowing on the far 
end. Put the fulerum 1” from 
the far end, though, and you 
won't be able to budge it. 


POTENTIAL ENERGY is given to an object merely by 
lifting it, and in the pile driver this energy is harnessed 
to do useful work. Make a miniature pile driver from 
a 12” or 18" glass tube or ordinary mailing tube and an 
fron or lead weight fitting in it loosely and held by a 
string. Center your pile driver over a small flathead 
nail barely started in a piece of soft wood. You can drive 
the nail in by repeatedly dropping the weight. This 
energy is measured in foot-pounds, the product of the 
weight multiplied by the height. 


WHICH FALLS FASTER, a ruler or a coin placed at one 
end? If you drop the ruler altogether, both fall with 
the same speed. But if you hold onto one end of the 
ruler, the end you release drops faster than the coin— 
you can hear the click as the coin hits last. Thus held, 
the ruler becomes a pendulum, and its center of percus- 
sion (two-thirds down from its supported end) falls at 
the acceleration of gravity as does the coin. The free 
end of the ruler actually falls faster. 
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Illuminating gas, issuing from the chimney, 


burns in oi 
balloon through the glass tube burns in gos. It is ig 


while le the chimney, oir passing from the 
yd when the tube is pushed through the flame 


The Chemistry of Fire 


WHEN MAN LEARNED HOW TO CONTROL COMBUSTION, HE WON 
WHAT BECAME THE ALADDIN’S LAMP OF CIVILIZATION 


By Kenneth M. Swezey 


i YOU call the genie of Aladdin's lamp 

fire, or combustion, you have something 
much more remarkable than a mere fairy 
tale. Fire, intelligently controlled, is cer- 
tainly the chief wonder-working servant of 
civilization. Look into many of the essen- 
tials of modern life—such as heat, food 
processing, manufacture, chemical syn- 
thesis, and steam and gasoline transporta- 
tion—and you will find fire to be the magic 
source of all these wonders. 

So universal is the knowledge and use 
of fire that no one knows when or how it 
was discovered. Thousands of years ago it 
was considered one of the four elemental 
building blocks making up the world. As 
late as the eighteenth century, the phlogis- 
ton theory defined fire as a material in com- 
bustible substances that left them when they 
burned. 

It was not until the 1770's that the real 
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secret of combustion was learned, The 
French scientist Lavoisier, discarding the 
speculations of his. predecessors, buckled 
down to careful experimentation. By precise 
weighing and measuring of all the products 
that resulted from combustion, he discov- 
ered that they weighed more, not less, than 
the substance burned. Then fire, or combus- 
tion, he reasoned, was not the result of a 
sundering of substances but a union of 
them. In all cases he tried, Lavoisier found 
one of the substances present was a gas, 
recently discovered by Priestley, which 
Lavoisier named oxygen. 

Today we say that combustion is the 
effect produced by the violent union of two 
or more chemical substances generally ac- 
companied by light and heat. Usually one 
of the substances is oxygen, but now it is 
recognized that oxygen need not always 
be present—other substances may combine 
to produce an effect that must be included 
under the present definition of fire. 
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Sulphur and iron, for instance, produce 
light and heat when they combine, and they 
do so without the help of oxygen. Mix equal 
parts of powdered sulphur and iron filings, 
and put 1” of the mixture in a hard-glass 
test tube, Heat the bottom of the tube 
strongly over a Bunsen burner, and pres- 
ently the whole mass will glow, the glow 
continuing even after the heat is removed. 
‘The result of the combination is iron sul- 
phide, a chemical which may be of use to 
you in future home experiments. 

Fire, or combustion, as we ordinarily 
recognize it, is the result of the rapid com- 
bination of oxygen with a combustible sub- 
stance. Although we usually think of the 
combustible solid, liquid, or gas as being 
burned, oxygen plays an equal part. To 
prove this, you can perform a simple ex- 
periment in which air, or oxygen, can be 
made to burn in an atmosphere of illuminat- 
ing gas—reversing the customary method 
of burning gas in air. 

Mount horizontally a lamp chimney, or 
a bottle with its bottom cut off. Then con- 
nect @ glass tube through a one-hole stopper 
to a rubber tube leading to a supply of 
illuminating gas, and insert the stopper in 
the small end of the chimney. Hang loose- 
ly over the other end a jar cover having a 
%" hole in its center. Fit a 10" glass tube 
to 12” or so of rubber tubing which is con- 
nected to a toy balloon with a pinch clamp 
to cause air to flow through it slowly. 

‘Turn on the gas and, after allowing 10 or 
15 seconds for it to flush the air from the 
chimney, ignite the gas issuing from the 
hole in the jar cover. Reduce the flow to get 
a flame 2” or 3” long. Now introduce the 
glass tube, air flowing through it gently, 


Hold in a flame that is getting sufficient air for complete combustion, a cold porcelain crucible will 
not smoke up, but in a flame not getting enough cir, it collects black, sooty corbon, os shown at right. 
I quickly consum 


Readjust the burner to give the flame 
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into the chimney. The air must flow slowly 
and steadily for best results. As the tube 
passes the lighted gas on the outside of the 
chimney, the air coming through it will 
ignite, and this flame can be carried far 
into the chimney. It is an example of recip- 
rocal combustion—air burning in com- 
bustible gas. 

Illuminating gas, fuel oils, and candles 
are composed chiefly of complex mixtures of 
carbon and hydrogen, and during combus- 
tion they are decomposed. If sufficient air 
cannot enter into the reaction, solid particles 
of incompletely burned carbon are released. 
The glow of these particles produces the 
opaque yellow flame of candles, old-fash- 
foned gas jets, and Bunsen and gas-range 
burners in which the air supply has been 
reduced. 

When gas jets were a source of light, 
luminous flames were practical. In modern 
heating systems, however, they are some- 
times the result of inefficient adjustment, 
and they mean soot and wasted fuel. You 
can show this with your Bunsen burner and 
a cold porcelain crucible or some other cold 
object. Cut off the air supply of the burner, 
and the yellow flame will smoke up the 
crucible in a few seconds. But if the burner 
is properly adjusted to admit sufficient air, 
the flame will not only not smoke up the 
porcelain, but it will actually burn off ac- 
cumulated soot and leave the crucible clean 
and white. 

An interesting stunt will demonstrate 
the comparative coolness of a candle flame. 
Scrape off the insulation of some bell wire 
and make a little copper coil by winding 10 
or 12 turns around a pencil. Lower this coil 
over a candle flame, and the flame will go 


all the carbon on the crucible 
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Candle flames are comparatively cool and can be 
simply by takin 

shown at left whey 
disulp! 


@ copper coil 


je bursts 


out to the depth you lower the coil, heat be- 
ing taken away faster than it can be gen- 
erated. 

Fortunately, oxidation violent enough to 
be called combustion does not occur to most 
substances until they have first been sub- 
jected to considerable heat. The tempera- 
ture required depends upon the substance, 
the state in which it is divided, and the pos- 
sible presence of catalysts that might aid 
oxidation. A few substances like lime (cal- 
cium oxide) and asbestos (a fibrous silicate 
mineral) do not burn in the true sense no 
matter how high the temperature. Simple 
oxides and certain other compounds already 
contain their maximum amount of oxygen. 

‘The temperature needed to start combus- 
tion is the “kindling point." Substances with 
low kindling points are fire hazards and 
should be handled intelligently. Yellow phos- 
phorus, for instance, ignites spontaneously 
in air at room temperature, and when not 
in use it must be kept under water. 

Many volatile liquids may catch fire with- 
out actual contact with flame—a few with- 
out contact with any visible source of heat. 
If you use caution, you may demonstrate 
this without danger. Pour a very small 
amount of carbon disulphide on a little cot- 
ton wad in a jar cover, taking the precau- 
tion to keep at least 20’ from any open flame 
while handling this highly inflammable 
liquid. If possible, perform the experiment 
in the open air or on an unenclosed porch. 
Heat an iron curtain rod or a heavy iron 
wire red hot in a Bunsen flame, remove it, 
let it cool until the redness just disappears, 
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heat away foster than it is generated, os 
used. At right, carbon 
to flame as a heated rod is brought near 


and then quickly hold the rod 
close to the top of the soaked cot- 
ton. The carbon disulphide will 
burst into flame. 

Exercising the same caution, 
repeat the experiment with such 
liquids as ether, benzine, and al- 
cohol. The temperatures at which 
they ignite can be compared by 
the redness of the rod. And one 
important lesson will be learned: 
Many common solvents are highly 
inflammable and should always be 
handled with care! 

Some substances not ordinarily 
combustible may be made to burn 
by uniting them in certain com- 
binations and under certain 
conditions. Sand and carbon 
tetrachloride are used for extin- 
guishing flames, and a piece of 
zine is nothing with which to kin- 
die a fire. But mix equal parts of 
fine sand and zinc dust, put a little 
in a metal bottle cap, heat it over 
a small flame, and add a few 
drops of carbon tetrachloride. 
You will get fire and clouds of smoke. The 
combination is a smoke-producing agent in 
warfare. 

What happens is a complex reaction. ‘The 
heated zinc combines with the carbon tetra- 
chloride to form zinc chloride and particles 
of carbon. Vaporized by the heat, the zinc 
chloride then reacts with the moisture in 


guished 


Sand, zine dust, and carbon tetrachloride do not 
ordinarily burn, but mix them properly and they 
off © dense smoke like that used in warfare 
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the air to form white zinc oxide, and 
this, mixed with the particles of black 
carbon, makes the dense gray smoke. 

Occasionally substances packed with 
oxygen react so strongly with certain 
other substances that they generate 
internally enough heat to produce com- 
bustion. Powder several grams of po- 
tassium permanganate and place in a 
jar top on an asbestos pad. Make a 
little depression in the center of the 
powder, add just three or four drops of 
glycerin, and stand back at once. The 
mixture will sputter and soon burst into 
a dazzling white flame, as at the right, 
giving off volumes of smoke. 


LIVE INSECTS can be kept in a Mason 
jar of the type having a two-piece cover 
if it is fitted as shown below. Replace 
the flat disk in the cover with a circular 
section of screening, cut to fit snugly 
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in the ring.—Ke: 


BOTTLED CLOUDS are used in 
the Westinghouse Research 
Laboratories for testing insu- 
lating materials to go into new 
bombers. Made from liquid air 
and warm water by Arthur M. 
Stiles, research engineer, these 
artificial clouds are introduced 
into sealed flasks in which the 
materials are then tested for 
resistance to dampness occur- 
ring under various atmos- 
pheric conditions. Besides 
simulating actual clouds, the 
air-water combination in these 
flasks, or “altitude chambers, 
can be made to present many 
other forms of natural precipi- 
tation. When a flask is cooled 
below the freezing point, tiny 
snowflakes collect on the ma- 
terials as they would in a 
snowstorm, 


GLASS TUBING can be attached to the 
shelf in a pneumatic trough by a simple, 
nonslip method. Two washers having 
an inside diameter just large enough to 
take the tubing are used, one above the 
shelf and one below it. The hole in the 
shelf is smaller than the outside di- 
ameter of the washers. Slip the tubing 
through the washers and seize it with 
thread as shown. Then coat the seizing 
with cement—RALPH REHA 


CEMENT-COATED 
THREAD 


By HAROLD P. STRAND 


‘OU can make many useful containers 

from glass bottles or jugs simply by 
cutting off the necks and, sometimes, the 
bottoms. An electrical-resistance hookup 
provides the best method of cutting such a 
utensil without shattering it, 

Wrap a length of adhesive tape around 
the jug at the point where the sides start 
sloping in to meet the neck. Using a sharp 
glass cutter, scribe the jug along the top of 
the tape, as in Fig. 1, Wind a single turn of 
resistance wire, preferably 24 gauge, around 
the jug on the scribed line, bringing the 
ends tightly together and holding them with 
a piece of asbestos-covered solid wire. 

A heavy-duty lamp cord is used to trans- 
mit the necessary current. Separate the two 
wires and splice one directly to the resist- 
ance wire. Connect the other to a resistor 
of about 20 ohms that will carry 5 amps. 
A toaster or a flatiron is good, or you can 
use a replacement element intended for use 
in such an appliance. Fasten a length of 
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| Battery Jar 


insulated wire to the other end of this re- 
sistor and scrape the insulation off the free 
end of the wire for a distance of about \". 

Now touch this wire intermittently to the 
free end of the resistance wire that is 
wrapped around the jug. The latter will 
heat up—don't let it get beyond the point 
where it glows dull red. After a few appli- 
cations of the current, a cracking sound 
will tell you that the heat is starting to 
separate the glass along the scribed line. 
If the wire fails to heat enough, check on 
the wire and resistance; with a 660-watt re- 
sistance element, use 24-gauge wire, and 
with a 1,000-watt element, use 20 gauge. 

Help the cracking process by tapping 
the glass with the ball end of the glass cut- 
ter. If the resistance wire slips out of place 
while power is being applied, anchor it with 
three or four tabs of adhesive tape, spacing 
them equally around the jug. These may 
scorch, but the scorching Won't affect the 
glass. When the cracking process is com- 
pleted, the top section of the jug can be 
lifted off as shown in Fig. 3. 

‘There are at least two methods of finish- 
ing the cut. One way is to remove the tape 
and carefully to file down the sharp edges. 
Another and better way is to bind the top 
with waterproof adhesive tape. Apply two 
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Fish Boul Chemiaal Tank 


Modkel Case 


IJustiument Cover 


coats of waterproof lacquer to the tape, as 
shown in Fig. 4. 

The finished product will have a capacity 
of about three quarts. You can use it as a 
wet-cell jar, a fish bowl, or a chemical tank, 
as shown in the drawings above; or employ 
it in your shop to hold metal-pickling acid; 
or turn it upside down and use it for a model 
case or a cover for your microscope or 
chemical balance. If you make a dust-re- 
sistant lid for it from two wooden disks 
nailed together, the lady of the house can 
use it when she cures or pickles foodstuffs. 
One disk should be slightly smaller than the 
inside diameter of the jar, the other should 
equal the outside diameter. 

A bottle of the sort that is shown at the 
upper right, cut as indicated, can be used as 
the glass cylinder in a marine-type lamp. 
Make the top and bottom pieces of the fix- 
ture from hardwood or metal. Hold the as- 
sembly together with four bolts made from 
3/16” brass rod. For use on a porch, hang 
the lamp from a wall bracket; on a boat, 
screw the base to the underside of the over- 
head deck. A similar bottle can be adapted 
for use as a hanging plant container, as 
shown in one of the accompanying draw- 
ings, by making a cradle for it from three 
pieces of 1/32" by 14” iron or brass strap. 
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Garden Tractor Is Converted 
to Snowplow to Clear Walks 


ARDEN tractors can be made to do 
double duty by using them in the 
winter months to remove snow from side- 
walks and driveways. The one shown works 
well even in snow of considerable depth, 
for the steel wheels, fitted with diagonal 
lugs, have little tendency to slip and spin. 
It will be noted in the drawing that, al- 
though the 1” pipe frame of the plow sur- 
rounds the tractor, some thrust may be 
transmitted through a bracket and hanger 
attached to the plow and to the front of 
the tractor frame, respectively. One of the 
side members is constructed with a tele- 
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scoping joint and removable pin so that the 
angle of the plow blade may be adjusted to 


suit different conditions. As a rule, the 
deeper or heavier the snow, the sharper 
this angle should be. 

‘The dimensions given in the drawing are 
for a 4-hp. tractor; if one of less power 
is used, the blade should be made somewhat 
narrower.—RALPHt 8, WILKES. 


Rotating Fixture with Treadle Permits 
Continuous Welding of Round Work 


ConTINUOUS welding of cylindrical objects such 
as steel drums or hot-water tanks is made easier 
with a fixture of the kind shown at the left, sug- 
gested by the Linde Air Products Company. The 
sash cord should be just long enough to let the 
weight touch the ground when the treadle is up. 
As the welder slowly depresses the treadle, friction 
of the cord will cause the work to rotate toward 
him. When he raises his foot the weight will pull 
the cord back, but the work itself will not roll back. 
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| Ride “the Beast” 


up enemy task forces. It worked in the Bat- 
tle of the Coral Sea, at Midway, Guadal- 
canal, and Rabaul. 

‘On sea targets we would dive on anything 
the Japs were foolish enough to put in our 
sights. The fighters would strafe the decks, 
then fly cover above us. Below us the tor- 
pedo pianes would sweep in and administer 
the coup de grace after we had our targets 
dead in the water. 

Against land targets we would use sub- 
stantially the same tactics. Land targets 
were easier. They didn't move. There we 
would get in the best licks with our wing 
guns. 

The first objective of the task force to 
which we were attached was Saipan. The 
Marines were to take Guam. This was D- 
day minus 3, and our job was to soften up 
the defenses, We also were to help neutralize 
Jap air power in the area. 

‘We hit Guam. Orote peninsula crawled 
with Jap antiaircraft emplacements. They 
were hard to see from the altitude at which 
we “pushed over"--that is, where we went 
into a shallow dive. Usually it wasn't until 
we were halfway down that we spotted the 
AA “winks.” Then we would have to go on 
very low into a rain of automatic-weapons 
fire to put our bombs where we wanted 
them. 

We used the cannon to start fires, 

Our force pulled away and cruised north 
to hit the Bonin Islands to neutralize the 
Jap bases there and prevent interference 
with our investment of Guam. 

‘When we came back, a strange show was 
going on. Without risk to their carriers 
(they thought), the Japanese were launch- 
ing hundreds of planes against us. Their 
idea was simple. It was good. It just didn't 
work, The Jap planes were to shuttle-bomb 
—plastering our invasion forces and then 
flying on to Guam. There they were to re- 
fuel, rearm, and plaster us again. 

‘Meantime, their carriers were to stand off 
out of range of our fleet. 

‘The double trouble for the Japs was that 
our fighters shot down their planes prac- 
tically as fast as they appeared, and what 
few did get through couldn't use Guam be- 
cause we had dive-bombed the airfield until 
its surface looked like a Swiss cheese. 

Somewhere, there west of us, was a Jap 
fleet. We waited. Finally the orders came. 

‘We didn't know it then, but we were going 
to participate in the First Battle of the East- 
ern Philippines. It would be a long strike, 
300 miles or so. The Helldivers had much 
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more range than earlier dive bombers. They 
had more than 1,700 horsepower on their 
noses, whirling three-bladed steel propellers. 

But, even so, we ran the chance of losing 
all the planes we launched. The point, of 
course, was that the richness of the target 
was worth the risk. 

Bombing One pilots and gunners climbed 
into their planes. Despite the size and 
weight of the Helldivers, take-offs were 
simplified by aerodynamic refinements, Out- 
board on the leading edges of the wing were 
“slots,” which go into operation when the 
leading gear is lowered, assuring lateral con- 
trol at low speeds. When the needle on the 
air-speed indicator was at a dangerously 
low point, a part of the leading edge of the 
wing would pop out to channel an auxiliary 
flow of clean air over the ailerons. 

One by one we rolled down the length of 
the deck, rendezvoused, and settled into for- 
mation. Off to the right the planes of other 
flat-tops were heading west. 

It was a long flight. Presently two of my 
planes got croupy engines and turned back. 
‘That left 13. 

Except for the blobs of cumulus clouds, it 
‘was a perfect late afternoon. Here and there 
the clouds obscured the sea. 

Even before we flushed the Japs we knew 
they had been found. ‘The first elements of 
our striking force relayed the news in code. 
‘They were killing time, awaiting our arrival. 

‘Then, of a sudden, our target was ahead 
of us in plain sight. It was huge. It stretched 
to the horizon, all around. There were flat- 
tops, battleships, cruisers, destroyers, and 
the inevitable “train” of supply ships. It 
all looked peaceful enough as the afternoon 
sun slanted on the water, Two of the ves- 
sels, toy ships on a pond, were refueling. 
Astern, flanked by two or three cruisers and 
some destroyers, was a big Shokaku-class 
flat-top of 30,000 tons. Its deck was bare. 

For a dive-bombing pilot, this was smor- 
gasbord. 

“We're going after the big one astern,” I 
radioed the leader of our torpedo-bomber 
squadron. I glanced around, All of my boys 
seemed 0. K. 

We nosed over at 15,000 and were doing 
260 knots in our high-speed approach. We 
‘opened the bomb-bay doors and pushed over 
—steepening the dive—at 9,000 and opened 
the diving flaps. The flaps, or air brakes, 
re inboard on the trailing edge of the 
wing. In position for a dive, they angle up- 
ward and downward to form an elongated V. 

The big bomb is carried internally, for the 
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first time in the Helldiver design, to stream- 
line the plane and provide more speed. The 
ship is fast enough to keep up with its es- 
corting fighters, the Hellcat and the Corsair. 

Antiaircraft guns began winking at us. 
‘The flak floated past, reddish-brown, white, 
and silver. AA fire comes straight at you, 
and you wonder why it doesn’t hit you. 

‘The carrier began turning. It turned 
amazingly fast. That worried me. My plane 
as yet was not in bombing attitude. I 
wouldn't go into a 70-degree dive until I was 
down to some 5,000 feet. I was leading the 
carrier with my sight in an effort to lay the 
bomb in the middle of its deck. I kept riding 
the rudder pedals, 

Dive bombing is a matter of estimation— 
estimation of the wind, the speed and course 
of the target, and the amount of time it will 
take your bomb to drop from a given alti- 
tude. You watch your altimeter, compen- 
sating in your head for the “lag” it shows 
behind your actual altitude. 

‘There is little sensation to a dive. You 
know you are picking up speed. The pres- 
sure on your eardrums tells you so. Your 
senses are alive to everything, even the 
littlest item. The target keeps getting big- 
ger. The whitecaps, which from upstairs 
looked like white fluff on glass, begin taking 
on motion. 

‘The fiat-top was trying to complete a cir- 
cle, I steepened my dive. In a moment the 
altimeter said “go.” I pressed the button, 
automatically reaching for the manual re- 
lease to make sure the bomb was gone. 
With the next motion I closed the diving 
flaps and bomb-bay doors and pulled out. 

Pull-outs are a lot worse in fiction than 
they are in fact. Your legs feel heavy for 
a moment. Your sight sometimes dims, as 
though someone had clipped you on the chin 
with a boxing glove. Then it's all over. 

I raced away, riding the rudder, hauling 
and pushing on the stick to make my plane 
a poor target. Things happen in slow mo- 
tion in battle. I flew for what I thought was 
a long time. Then I turned to count my 
planes. Instantly tracers began outlining 
the Helldiver in red. I resumed course, tak- 
ing violent evasive action. Pretty soon there 
were no more tracers. 

I called up my squadron on the radio. 
Fuel was low. It would take time to ren- 
dezvous, so planes would have to return in 
independent groups. Five of my planes 
joined up with me. I wished we could wait 
for the rest. We headed east. 

It hadn't been a bad strike. Three mem- 
bers of Bombing One had hit clean. My 
bomb had been a near hit. The flat-top was 
burning so well that the last two pilots to 
Push over decided not to waste their bombs 
on it. They attacked a cruiser. 
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Fire is the bane of the flat-top. If you can 
penetrate the deck plates, the chances are 
you will ignite the oil and high-octane gaso- 
line stored below. Normally that stops it 
dead in the water. A flat-top’s watertight 
compartments make it hard for dive bomb- 
ers to sink it, but the torpedo planes do a 
nice job of finishing it off. 

It looked as though the torpedo planes had 
registered three hits on our target. Other 
ships in the Jap fleet had taken a pounding, 
among them a Kongo-class battleship. A 
Hayataka-class carrier was sunk. Another 
in the same class was damaged. A cruiser 
and three destroyers were hit. Three tank- 
ers were sunk, two others left burning. 

Our planes flew eastward, throttled back 
to conserve gas. The sun went down, Dusk 
came, then night. The fuel needles crept 
across the faces of the dials. It looked bad. 
I kept rehearsing the sequence of what to 
do in a water landing. 

My fuel needle wavered uncertainly at 
the far corner of the dial. Now it was almost 
on the little peg at the corner. This was it. 
I waited for the engine to gasp and conk 
out. And right then, as though in answer to 
@ prayer, we looked down on the home 
hearth. 

A lot of planes went into the water that 
night. Some “splashed,” as Navy parlance 
has it, short of the fleet on their way home. 
Some milled around above the fleet, trying 
in the melee to find their home decks, and 
failing. Some landed on other carriers. 

‘The destroyers were everywhere, wet from 
stem to fantail as always, pulling dripping 
pilots and gunners aboard. 

I happened to make our carrier—with five 
minutes’ fuel left in my tanks. A cursory 
roll call brought little response. I kept say- 
ing to myself, “Well, it was a damn good 
squadron while it lasted.” I could think only 
in the past tense. My pilots, my gunners, 
my planes, were gone. 

‘And then, one by one, destroyers began 
drawing alongside and the men of Bombing 
One began clambering aboard our flat-top. 
Pretty soon I had half my flight, then three 
fourths of it, and at the end of three days 
every man Jack had returned. Our casual- 
ties: one cut finger. 

If all the awards I recommended come 
through, the men of Bombing One are going 
to have a lot of decorations on their blouse: 
‘They deserve them. 


Oto subscribers who have sets of early 
numbers of Porvtar ScigNce MonTHLy 
are urged to dispose of them to public 


libraries, many of which now have a 
new periodical index covering this maga- 
zine for the years 1890-1899. 


POPULAR SCIENCE 


Wheels That Can't Slip 


one of these various kinds of cutting ma- 
chines. So the blanks are held tightly in 
the desired position. This is done with locat- 
ing pins which are held in a mechanism 
controlled by compressed air. By turning 
the air pressure on or off, the operator can 
release or tighten the blank in the machine 
with a flick of the wrist. 

All of the cutting entailed in the manu- 
facturing of metallic gears is done in jets of 
the proper cutting fluids. Since the gears, 
when used in flight instruments, may be 
subjected to both desert heat and arctic 
cold, the most faithful of metals are used. 
And since even a pinpoint of rust might 
affect the accuracy of the instrument con- 
taining the gears, extreme care is taken to 
prevent corrosion. 

Inspectors sit alongside the operators of 
the automatic cutting machinery and test 
every piece of metal repeatedly. The diame- 
ter, drill hole and shape of each blank are 
checked, And every finished gear is tested 
as to size, concentricity, smoothness when 
rolling with a master gear, and for burrs or 
sharp edges on the teeth. 

‘When assembled in units, the gears are 
further tested for smoothness and backlash. 
Much of this checking is done with a 
stroboscope, an instrument that indicates 
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minute fluctuations from uniform or con- 
stant speed while the object under inspec- 
tion is in motion. And, of course, there is 
a final test when all the gears are assembled 
in the proper places in the main instrument 
housing, for every one of them must do its 
stuff with far greater precision than a dancer 
in the famous Radio City Music Hall chorus 
line. 

“As man continues to achieve higher and 
higher speed, power, and efficiency for his 
mechanical contrivances,” says K. E. Bau- 
erle, gear engineer of the Sperry Gyroscope 
Co., “he also becomes increasingly aware of 
the necessity for improving the precision, 
performance and durability of his most 
Precious machine element—the gear. 

“The gear has come to be properly re- 
garded by him as the reliable co-ordinator 
of the numerous types of motions which he 
is forever scheming into his mechanical 
devices. It has become the nucleus about 
which he arrays the levers, wheels, shafts, 
and pistons that do the world’s work for 

‘The war has accelerated the mass produc- 
tion of fine-pitch gears to direct engines of 
death. Such gears also can co-ordinate and 
guide peacetime work with speed and ac- 
curacy. 


How Good a Weather Prophet Are You? 


Here are the onswers 10 the weather quiz on page 130. Check your results and see how well you made out. 


1. FALSE, Humidity, clouds, and other phe- 
nomena collectively known as weather, ex- 
tend to only about 30,000 feet. 


2. TRUE. A warm air-mass invasion pushes 
its head into the substratosphere and causes 
“mackerel skies,” etc. 


3, TRUE. The altimeter is really an aneroid 
barometer. 


4, TRUE, Ice forms rapidly in the turbulent 
changes of cumulus clouds. 


5. FALSE. A cloud ceiling is the base of a 
cloud formation. 


6. TRUE. A warm front extends over large 
areas (about 1,000 square miles) and moves 
more slowly than a cold front. 


1. FALSE. Close-together isobars indicate 
steep changes and high winds. 
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8. FALSE. Winds increase with altitude, be- 
ing free of surface friction. 


9. TRUE. Rain seldom falls from the higher 
clouds. 


10. TRUE. The weight of air preases with 
a force of about 15 pounds per square inch 
at sea level. 


1. FALSE. A high-pressure area is a good- 
weather area. 


12. FALSE. All-metal ships give protection 
against lightning. 


13. FALSE. The cumulo-nimbus throat has 
terrific updrafts. 


14. TRUE. Hailstonesare frozen rain pushed 
up in thunderhead drafts, 


15. FALSE. Mare's-tails are cirrus wisps. 
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“Green Gold” of Wyoming 


handsome prices. After awhile it dawned 
upon him that this was better than the 
hardware business. He sold out and now 
gives all his time to hunting the precious 
stones, selling some in the rough and cutting 
all he can. One firm is taking his entire 
output of finished pieces, and he says he 
could dispose of much more if he had the 
equipment and help. 

Rhoads is half owner of the 3,366-pound 
stone, for it was Mrs. Rhoads, with a friend, 
Mrs. Ray Morgan, who found it. The huge 
boulder is lying in the Rhoads back yard. 
‘They are in no hurry to sell it, for their 
valuation of it keeps going up as they learn 
more about the real worth of jade. 

A wandering mineralogist, searching for 
agates, seems to have been the first to 
recognize jade in the Wyoming area. Pick- 
ing up a rich, green pebble, he looked at it 
sharply, looked again, and exclaimed to his 
native guide, “I'd rather have a mine of 
this than a gold mine. This is jade.” 

Oddly enough, this significant remark 
caused no stir in the community. The 
mineralogist went on his way. Now, nobody 
even remembers his name. ‘That was eight 
or nine years ago. And then one day Allan 
Branham took a notion to send some of the 
green rocks east and see if he could get 
anything for them. People laughed at his 
idea of wrapping up stones and shipping 
them. But soon the checks started coming 
in, and with them came urgent requests 
from jewelry manufacturers for more of the 
rocks. 

Word spread around Lander and the 
rush started, but it was still slow to get 
under full steam; most of the people simply 
wouldn't get excited about the green stones 
they had been seeing all their lives, lying 
about on the hills and in the valleys. 

‘All the jade rocks and houlders found in 
Wyoming have proved to be jade all the 
way through. It has the usual variaton 
in quality, some being suitable for the 
finest jewelry and some for cabinet work, 
but all of it is valuable. 

Geologists assume that the jade was 
thrown up by some immense natural up- 
heaval centuries ago. The jade rocks are 
not rounded and smoothed as they would be 
if they had been brought into the territory 
by glaciers. Some have been partly 
smoothed by erosion, but others are sharp 
and jagged. 

‘There are two kinds of jade, nephrite ahd 
jadeite, about equally valuable. All of the 
Wyoming mineral is nephrite, as is the 
majority of that carved so beautifully by 
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the Chinese. The color of jade is extremely 
variable, ranging all the way from black 
through to brown, olive green, apple green, 
and even white, with countless combinations 
of these. Each piece has its own individu- 
ality and the expert cutter designs his 
finished ‘article of jewelry in accordance 
with the possibilities of the material. It is 
a special art developed by the Chinese, who 
have excelled at it for centuries. So-called 
Chinese imperial jade, which sells for as 
much as $500 an ounce, is cut from a rare 
kind of streak occurring in some pieces of 
nephrite. Wyoming has produced some of 
this top quality. 

Prices obtained by the Wyoming jade 
hunters are going up progressively as they 
gradually realize the true value of their 
native stones. Some jade was sold as cheap- 
ly as $1 a pound, but hardly anybody is so 
foolish now. Current selling prices for the 
rough material are somewhere’ in the neigh- 
borhood of $15 a pound, as compared with 
$50 and $60 paid by the Chinese for no 
better jade from Turkestan and Burma. 
Sheep herders, cattlemen, and ranchers are 
learning that it is worth while to pick up 
the pebbles and stones they discover on 
the range. They bring them into the towns 
of Lander and Riverton and sell them to 
local citizens who are in the jade business. 

Even in the areas already thoroughly 
searched, occasional rich finds are still 
made. Those who have become professional 
jade hunters now go about chipping pieces 
off rocks that do not immediately reveal 
they are jade because they are covered with 
lichens or have not been exposed long 
enough to have been polished by wind-blown 
sand. The only handicap is that there is 
a lot of rock in Wyoming. 

Erosion constantly uncovers more of the 
precious mineral. How much of it there is 
can only be imagined, but there is every 
reason to suppose that it is a prodigious 
amount, possibly the richest jade find in all 
history.—Goup V. SANDERS, 
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Choose the Name You Can Trust in Rubber! 


Today, all tires are manufactured from 
GRS (Government Rubber, Styrene). 


All manufacturers of tires start with this 
same new, wartime plastic. 


Extra safety and mileage in today’s tires, 
therefore, can come only from extra skill 
in tire building—from superior com- 
pounding and craftsmansbip. 


That’s why the name that is “signed” to 
the new tires you buy is far more im- 
portant now than it ever has been before. 
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‘Twenty-four years devoted to building 
the BEST in tires have given Seiberling 
a rich background of achievement in 
rubber research and a priceless reputa- 
tion for honesty in the making and 
marketing of fine quality tires. 


You can select today’s Seiberling Tire 
with complete confidence—with the 
knowledge that it is the finest synthetic 
tire you can buy .. . for it bears The Name 
You Can Trust in Rubber. 


Experts in Rubber 
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SUPERIOR SYNTHETIC’ 


Jn your vicinity there is on I 
Seiberling Decler who wi'l be glad to show 


You'll find it a good looking tire—one that 
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The Bazooka’s Grandfather (conies om pave 68 


and disintegrate. In TNT, this wave may 
travel five or six miles a second, and in some 
other explosive substances it goes even 
faster. It can jump across short air gaps, 
yet sometimes can be stopped with surpris- 
ing ease by interposition of a comparatively 
thin layer of some sturdy material. The 
turmoil of the explosive's molecules, as the 
wave progresses, creates force, which moves 
outward at right angles to the surfaces of 
the charge. 

In the hollowed-out portion of a shaped 
charge, this force coming from the sides of 
the cavity is concentrated into a jet. This 
jet has greater energy, pressure, and heat 
than the force that emerges from the flat, 
outer sides of the charge. The explosive 
waves are merged and focused as though 
they were streams of water, or rays of light, 
or waves of sound—and their effectiveness 
is greatly enhanced. 

By changing the shape of the conical 
cavity, the width of the jet can be varied. 
A shallow cone, for example, causes a fairly 
wide jet and a deep one causes a narrow and 
more intense jet. Hence, one type of cone 
is used to punch a wide but shallow hole in 
an object, and another type to create a deep, 
tubular hole, 

‘Suppose now, that, in addition to the 
waves of hot gases and explosive force 
spurting from a charge, pellets or frag- 
ments of metal were included in the jet. The 
destructiveness of the jet obviously would 
be made even greater. And this is exactly 
what has been accomplished by placing suit- 
able linings, made of thin metal or some 
other material, in the conical cavities of 
shaped charges. 

Linings have been developed which are 
literally turned inside out by the concen- 
trated explosive force, When thus turned 
about they become teardrop-shaped pellets 
which are driven into the target. Other 
linings are torn into tiny fragments quickly 
by the explosive force and those fragments 
are hurled at the target. As visualized by 
ordnance experts, the tiny fragments lead 
the way, followed by larger ones, and thus 
a hole is punched in the target that grows 
wider as the jet continues on its swift, de- 
structive way. 

With a shaped charge of TNT weighing 
only 10 pounds, a hole 1%; inches wide can 
be blown through eight inches of steel 
armor plate, or a hole twice that wide can 
be punched through a 30-inch reinforced- 
concrete slab. And, by firing a second 
shaped charge of TNT at the same spot, 
that hole can be widened and deepened. 
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Such invasions of armor and concrete are 
possible with the smallest of three standard- 
shaped charges supplied to the engineers 
for demolition blasting. By using a slightly 
bulkier, but no heavier, shaped charge of a 
new explosive mixture that is more power- 
ful than TNT, the wreckers can blow a 
wider and deeper hole in either steel or con- 
crete with a single explosion. 

And, for really tough demolition jobs, the 
engineers use a heavier shaped charge: One 
blow from this one will punch a hole 
through five feet of reinforced concrete. If 
that concrete is part of a pillbox, the in- 
terior will be filled with bits of metal, hot 
gases, torn-off chunks of concrete, and other 
flying debris that will make life unendur- 
able for the occupants. And if this violence 
is not sufficient, a long, narrow bangalore 
torpedo or a flame thrower can be shoved 
through the hole left by the shaped charge 
and used to complete the destruction of the 
occupants of a pillbox. 

If Japs are hidden beneath log or steel- 
drum bunkers, one of these big shaped 
charges can be set on top of their cubby- 
hole and detonated. The charge will com- 
pletely penetrate four feet of earth and four 
layers of 12-inch logs, sending hot metal 
fragments into the emplacement and filling 
it for five minutes with highly disagreeable 
smoke, debris, and dust. 

If @ more massive concrete obstacle must 
be removed, an engineer can set one of his 
big shaped charges against it and produce a 
hole about 60 inches deep, five inches wide 
at its mouth, and three inches wide at its 
bottom. A hole that size is plenty big 
enough for the insertion of more explosives 
to do whatever additional damage is desired. 
‘Yet the shaped charge makes such an open- 
ing as readily as you can drive a needle into 
loose sand. 

‘These shaped charges, moreover, need 
not be clamped tightly against the surface 
that is to be punctured. The Germans have 
put magnets on the sides of some of their 
hollow charges to hold the charges against 
metallic plates, But if a horizontal surface 
is to be punched, the weight of the shaped 
charge is sufficient to hold it in place. If a 
hole is desired in a vertical wall, the shaped 
charge can be propped against the wall with 
a light pole, or hung from a wire like a 
picture frame. 

But shaped charges need not always be 
carried to their target by hand. They can 
also be conveyed in rockets. In fact, one of 
the most important applications of the 
Munroe effect is in giving relatively slow- 
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America’s oldest industry—the fishing indus- 
try—has benefited in peace and in war from 
AC's easy plan for maintaining spark plug 
efficiency. lar cleaning ond adjustment, 
by AC methods, have helped thousands of 
the fishing industry's motor trucks to speed 
their perishable cargoes to market or can- 
nery. Worn plugs, of course, are promptly 
laced with AC's for utmost reliability. 
Thus, another of America’s essential Indus- 
trles shows you how to conserve your trans- 
portation,—have your spark plugs cleaned and 
idjusted every 3,000 miles, and Install AC's— 
of the right Heat Range for today’s driving— 
when the old plugs have served their term. 
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moving rocket projectiles the penetrating 
power of high-speed shells. 

The army ordnance bazooka projectile, 
for example, is a rocket containing a shaped 
charge. The striking end of the projectile 
is hollow, and behind this open space is the 
wide end of a cone. Back of this cone is the 
explosive. It is detonated by a fuse in the 
rear, and the explosive force is shot forward 
after the rocket has hit. This concentration 
of the force enables a man armed with a 
bazooka to shoot a hole in the side of a 
heavy tank. The design of the high-explo- 
sive end of big rockets is similar. 

In a rifle grenade, too, the Munroe prin- 


| ciple is applied. The forward end of the 


grenade is left hollow, and the explosive’s 
force is focused on the target by a cone. 

‘The use of this principle in ammunition, 
however, is not limited to rockets and gre- 
nades. It also is used advantageously in 
artillery ammunition, But this poses a prob- 
lem that is almost the reverse of that en- 
countered in designing other armor-piercing 
shells. 

A standard type of armor-piercing pro- 
jectile has a heavy steel nose and is shot 
from the gun with such tremendous ve- 
locity that this nose is driven through the 
armor before the explosive charge in the 
base goes off. But ammunition in which the 
Munroe effect is utilized has a hollow nose, 
which crumples when it hits the armor. 
‘The cone behind this nose then focuses the 
explosive force against the armor. 

So, in designing the latter type of shell, 
the problem is to build a nose that will 
crumple just the right amount when it hits 
the armor, rather than one that will go 
through the armor. Unless the nose 
crumples exactly the right amount, the hol- 
low charge will be detonated too near or too 
far from the surface of the armor, and the 
result may not be satisfactory. 

‘The distance between a holiow-charge ex- 
plosive and its target at the time of detona- 
tion is known as the stand-off distance. 
Experience has shown that it is highly im- 
portant. When this distance is exactly right, 
the jet from a hollow charge hits with such 
tremendous force that it actually makes 
steel flow like thick mud. 

‘Much depends, too, on the type and thick- 
ness of the cone’s lining. If that lining is a 
few hundredths of an inch thicker in one 
place than in another, and hence a bit more 
resistant to the explosive force on one side 
of the cone than on the other side, the jet 
will wobble and lose part of its force. 

Similarly, a crack or very slight uneven- 
ness in the shape of the cone or its lining 
may greatly reduce the Munroe effect. Even 
the speed with which the detonation wave 

(Continued on page 216) 
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‘Lanes that kill germs .. . X rays to 
guide the surgeon's fingers . . . air-con- 
ditioned operating rooms . . . The 
pictures you see here are typical of 
things accomplished for you by G-E 
research and engineering. 


Mirror of D-Day Injury! A mine shattered 
Seaman Brazinaki's boat on D-Day, blew him 
20 feet in air. Rescued by an LST, rushed to 
England, X rays quickly defined his thigh in- 
jury, permitted accurate setting. Portable G-E 
X-ray machines at St. Albans Naval Hos- 
pital, L. I., regularly check his progress. 
‘Through the skill of doctors 97 per cent of the 
wounded in this war are saved. The modern 
form of X-ray tube was invented by Dr. 
W. D. Coolidge, G-E scientist. X-ray units 
built by the G.E. X-Ray Corp. are at battle 
fronts the world over. 


GENERAL 


Hear the G-E radio programa: The G-E All-girl Orchestra, Sunday 10 p.m > 
EWT, NBC—The World Today news, Monday through Friday 6:45 p.m. EWT, 
CBS—The G-E House Party, Monday through Friday 4:00 p. m. EWT, CBS. 


FOR VICTORY—BUY AND HOLD WAR BONDS 


\N 


New lomp kills germs . . . Germ-laden air is 
purified by the new G-E germicidal lamp. It 
is already at work in hospitals, in battlefront 
operating rooms. Tried in a school classroom 
during a measles epidemic, only one-fourth as 
many children contracted measles, as com- 
Pared with unprotected classrooms. 


Seeing the invisible . . . The electron micro- 
scope, more powerful than ordinary micro- 
scopes, gives doctors a new tool to fight 
disease. Here is the germ, bacillus subtilis, 
magnified about 4,000 times. G-E engineers 
are working to make available a portable 
electron microscope for industry. 


wanted hot packs to relieve pai 
muscular spasms, but such steam packs tended 
to burn. G-E workers put together a machine 
for hospital use that produces heated packs 
that even at 180° F, will not burn the pa- 
tient’s skin. 

* 


Helping the sick get well is only one of the 
contributions of General Electric. From the 
research and engineering in G.E.'s labora- 
tories come products to make your work 
easier, your home brighter, creating new com- 
forts, better jobs. General Electric Company, 
Schenectady, N. Y. 
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DISTINGUISHED SERVICE 


Everywhere they have performed distinguished service — powered the 


craft of valiant flyers as they won coveted decorations. They've 
blasted Germans and Japs, and have sewed the Russians and 
British. They've been America’s own liquid-cooled 


these engines are streamlined, pilots have 
beeer visibility. Because of theie 
dependabili 
ready to go. Because of theic 


, they are always 


smoothness, there is less pilot 
fatigue. Because of their economy 
with fuel, their range is wides 
% These are engine 
qualities that will be 
important to you in 

the days of far 


flung air transport 


to come, 


POWERED BY ALLISON 


P65—Kinscobra 


has already furnished more 


oH. P, for we 1% 


HIQUID-COOLED AIRCRAFT ENGINES 


7 y J 
Division of |) CEN ( KEEP AMERICA STRONG 


| motos 


Indianapolis, Indiona BUY MORE WAR BONDS ) 


Every Sunday Afternoon — 
Generat Motors Sympxony oF THE Arm—NBC Network 
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“Bush 


BUT OH SO GENTLE 


@ Worn-out piston rings cause 
needless wear inside your engine, 
where you can't see the damage. 
And if they're not promptly re- 
placed, the wear grows worse and 
worse—until, finally, your engine 
may quit you for keeps. 

But, fortunately, piston rings 
warn you when wear becomes crit- 
ical. Your engine smokes, wastes 
cil and loses its power. 

At the first sign of ring wear, it 
will pay you to have your motor 
specialist install a set of Hastings 
Steel-Vent piston rings. They stop 
oil-pumping, check cylinder wear 
and restore engine performance. 


HASTINGS MANUFACTURING CO. HASTINGS, MICH. 
Hostings Mfg. of Coneda, id, Toronto 


HASTINGS sree.-venr 
PISTON RINGS 


TOUGH on onrumpinc GENTLE on cvunoen waurs 


* 


IT’S A PRIVILEGE 
TO BUY WAR BONDS 


* 
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Hand Cut and 


NOW Rotary Files 
by Nicholson 


With Rotary Files, the world’s foremost file 
manufacturer extends still further the scope 
of the well-known Nicholson slogan, “A file 
for Purpose.” 

Nicholson Rotary Files are available in 
both Ground and Hand Cut types. . « 
each in 16 standard styles or shapes; 3 cuts 
(Coarse, Medium and Fine); 64 sizes and 
in diameters 4” to 2". 

Nicholson Rotary Files are manufactured 
from high-speed tool steel; carefully shaped 
and true centered; accurately cut or ground; 
expertly hardened. ‘hey must uphold, 
in every respect, the Nicholson guarantee 
of Twelve perfect files in every dozen. 
Obtainable through mill-supply houses. 


Nicholson File Co., 80 Acorn St, Providence 1, R.L,U. S.A. 


(Un Conde, Port Hope, Ont.) 
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The Bazooka's Grandfather 
(Continued from page 212) 


starts through the charge is an important 
factor. 

World War II has been partly a race be- 
tween United Nations and Axis experts to 
learn more about the best ways to deter- 
mine and regulate stand-off distances and 
to find the most efficient linings for the 
cavities of hollow charges. It has been a 
quest for precision. This race has been run 
by ordnance researchers, however, without 
benefit of cheers from the public, lest pre- 
mature revelation of some bits of informa- 
tion help the foe to catch up. Tests that 
have been made with German and Japanese 
hollow-charge explosives indicate that the 
Allied ordnance experts are well ahead of 
their rivals. 

‘The engineers’ uses for shaped charges 
are manifold. Assume, for a moment, that 
a bridge must be cut. It can be done either 
by severing one or more spans or by knock- 
ing out supporting pillars, In either case, 
hollow charges can be helpful. They can be 
used to weaken a span by punching holes in 
it. But spans usually can be replaced more 
quickly than supporting pillars. So the engi- 
neers may choose to demolish the pillars. 
‘They can do this by punching holes in them 
with hollow charges, filling those holes with 
additional explosives, and thus leaving the 
whole bridge shattered as irreparably as 
Humpty Dumpty. 

You may wonder, when you observe the 
shape of a hollowed demolition charge 
placed against a sturdy obstacle, why it 
does not simply fly off like a rocket when 
detonated. The experts’ answer is that the 
explosive force is spent too swiftly, and is 
countered too effectively by the emergence 
of other force from other sides of the 
charge. The distance that a demolition engi- 
neer must stand back for safety's sake, 
when detonating his shaped charge, depends 
partly on the composition of his container— 
and this is another matter which has been 
the subject of research. 

The extent to which the wild forces of an 
explosive wave can be focused, however, is 
truly astounding. If, for instance, a hollow 
charge with a deep cone such as is used for 
demolition work is turned toward the sky 
and shot off at night, the result is a pillar 
of brilliant, flaming gases, almost as slender 
as a bolt of lightning, but as straight as the 
‘beam from a searchlight. 


When paper hangs the paper hanger, 
that's news! Your waste paper will 
help make a noose for Hitler. 
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More than a million such wheels are now in use...» 


This wheel is a gyroscope. 
‘The world is a gyroscope, too. 


Spinning freely in space, the world 
maintains its axis in a fixed direction 
in its of 


A rotating wheel, universally sup- 
ported, will also maintain its axis in a 
fixed direction in space.* 


‘This unique characteristic of the 
gyroscope makes possible some of 
man’s most remarkable and useful 
instruments. 

For example: 

 « blind=flying instruments which 
show pilots the way through the 
hazards of fog and stormy weather 
(SPERRY DIRECTIONAL GYRO, SPERRY 
ARTIFICIAL HORIZON), 


‘Sie Imac Neston’ Sit lef 


FEBRUARY, 1955 


What is itP 


«+ +adevice which can relieve the 
human pilot and hold an airplane 
level and on its course for hours with 
no hand on the controls (sPERRY 
AIRCRAFT GYROPILOT). 


+++ non-magnetic compass which 
always points to true geographic north 
and guides our convoys through all 
kinds of weather (srexry Grno- 
compass), 


‘These are but four of nearly 50 
‘essential Sperry instruments of war 
and peace in which the gyroscope plays 
the principal role. 


Sperry is an organization specializ- 
in the solution of precision engi- 
neering problems, many of which have 
been solved by application of the 
gyroscopic principle. Many of its prod- 
ucts designed originally for peacetime 


use are now seeing service on every 
fighting front 


‘When the war is won, Sperry prod- 
‘ucts—hydraulic and electronic as well 
as gyroscopic— will again return to 
the work of peace. 


FOR PEACE ON EARTH—BUY WAR BONDS 


SPERRY 


CORPORATION 
30 Rockefeller Plozo, New York 20 


FORD INSTRUMENT COMPANY, INC. 
SPERRY GYROSCOPE COMPANY. INC. 
V:CKERS INC. 

VICKERS INC., Waterbury Tool Division 
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A Destrayer-Excort hitting the water from the Defoe launching ways 


When We’ve Launched Our Last Warship 


After the nations of the world stack arms and the last warship has been sent from our ways, 
this company, in stride with the leaders of American industry, will be ready for conversion to peace. 
More than that, we will be prepared to translate the advancements and economies taught by war 
into epoch-making new products for better living for Americans. As it has for more than 40 years, 
the Defoe Shipbuilding Company will construct large yachts and commercial vessels. But the major 
expansion will come in the new Housing Division which will manufacture and distribute low-cost 
units and component parts for American homes and farms. The industries of this country should 
turn the experience, new techniques and materials developed by war work toward advancing the stand- 
ard of living throughout the world. The large-scale program of the Housing Division will be Defoe’s 
contribution to mobilization of American war industries for peace time production and employment, 


HOUSING DIVISION 


DEFOE SHIPBUILDING COMPANY, BAY CITY, MICHIGAN 
Four White Star Renewal Citations 
now decorate the Navy “ko Award 


2) “om by Defoe work 


BACK THE ATTACK 
BUY WAR BONDS 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 
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More 


a Power in Cyclones on Deck 
——than in Carrier’s Turbines Below! 


Surging into the wind at 30 knots, this 20,000-ton car- 
tier is driven by massive turbines which can turn up more 
than 100,000 horsepower, On deck, there's a 1,700 HP 
Wright Cyclone in each Curtiss Helldiver and Grumman 
Avenger. Mighty as the carrier is, a normal number of 
these single-engined planes aboard may total 50,000 more 
horsepower in combined form than the turbines below. 

Weight, size and power are the three critical points of 
an aircraft engine. It must be light to permit flight, come 
pact to cut drag, powerful to carry 
heavy planes at high speed. Wright - 


Cyclones come from 25 years of a 


LIGHTEST: The Cyclone 9 of 1,350 HP 
in new FM-2 Wildest is first service 
engine under a pound per HP. It 
‘weighs only 0,97 Ibs. per HP. 


work on such problems. That's 

why it takes such a few Cy- 

clones to equal the power 
of a carrier. 


TOUGH: A Cyclone 9 in a Douglas 
SBD-3, with oil line and 4 of 9 cyl- 
inders shot out of action, kept right 
on running to bring pilot and plane 
safely home, 


Write for “ENGINOLOGY"* 
1@ 60-page booklet on the whys of engines 
‘A complete, non-technical booklet on engines, pro- 
Dellers, and aircraft. Describes operating. principles 
Of engines and planes. Explains combustion. super: 
charging, ignition, carburetion. Just send twenty-five 
fents in stamps or coins to: Wright Aeronautical 
Corporation, Dept. PS. Paterson’ 3, New Jersey. 


GHT ~ 


AIRCRAFT ENGINES 


DIVISION OF CURTISS-WRIGHT CORPORATION 
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Williams’ Tool Holders are 
engineered to enable you to get 
from the thine all that the 
builder built into it. There’s a 
type for every regular opera- 
tion of lathe, planer and shaper 
++. many incorporating design 
advantages found in no other 
holders, 

Compare the performance you 
get with Williams’ Tool Hold- 
ers, Meanwhile, write Dept. 
$-2 for your free copy of 
Williams’ Tool Holder Data 
Sheets, loaded with helpful 
information on grinding, set- 
up and use of cutting tools. 


J. H. WILLIAMS & CO. 
BUFFALO 7,N.Y. 


CASCE 


DROP FORGINGS AND DROP-FORGED TOOLS 
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Railroads Hit the Beach 
(Continued from page 83) 


The MRS is patterned strictly on ortho- 
dox railroad organizations. The basic unit 
is the Railway Operating Battalion, made up 
of four companies. Each has its duties: 
dispatching and supplies, track and signal 
maintenance and maintenance of way, 
roundhouse operation and equipment repair, 
and the actual operation of the trains. A 


battalion runs a division of about 100 miles. 


Three or four Railway Operating Bat- 
talions, together with a Railway Shop Bat- 
talion, a Base Depot Company and a Mobile 
Railway Workshop, make up a typical grand 
division. That corresponds in scope and au- 
thority to a general superintendent's domain 
on an American railroad. 

Maj. Gen. Charles P. Gross, chief of trans- 
portation, is responsible for the MRS. Brig. 
Gen. Andrew F. McIntyre, formerly of the 
Pennsylvania, handles details at home. 

‘A lack of standardization complicates the 
job. Clearances are the bane of the car and 
locomotive designer's pencil. Even in peace- 
time clearances lead to some fantastic rout- 
ings. Any oversize shipment—one with con- 
siderable “overhang,” projecting beyond a 
car's head-on silhouette—bound from New 
York to Washington, for instance, has to 
travel by way of Harper's Ferry, Va. There 
are some tunnels on the direct route that it 
won't clear. 

In manufacturing for the Russians, Amer- 
ican car and locomotive makers had few 
prohibitions. ‘The average width of rolling 
stock in the United States is 10 feet, 8 
inches; its height from the top of the rail, 15 
feet. Russian stock runs to widths of more 
than 12 feet and heights of more than 17. 
In England, the width averages only 9 feet 
and the height less than 13, 

Cars and locomotives for England had to 
be equipped with the exact opposite of the 

(Continued on paye 224) 


‘Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
‘electrodes for easy starting. One piece construction, 


CHAMPION 


SPARK PLUG COMPANY © TOLEDO 1, OHIO 


POPULAR SCIENCE 


FROM THE STRATOSPHERE ... BEtTER SPARK PLUGS 
/ 


4 die YOUR CAR! 


. For more than four years past, 
Champion Ceramic Aircraft 
Spark Plugs have been on active 
duty with our air forces, setting 
new records for long life and 
dependability. Extreme altitudes, 
extreme temperatures, 100 oc- 
tane gas, and supercharging 
required new and revolutionary 
spark plugs, embodying mate- 
rials and pr 
‘of an exceptionally high order. 
Today those same basic mate- 
rials, fundamental design and ex- 
ceptionally high manufacturing 
standards are yours, in Champion 
Spark Plugs, for your present car. 
Champions bring an extra meas- 
ure of depend to every 
engine. Champion Spark Plug 
Company, Toledo 1, Ohio. 


DEPENDABLE 


CHAMPION 


SPARK PLUGS 
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WORTH 


Fisuines more fun than fighting . . . as twelve 
million fighting Americans will fervently agree. 
Keeping on producing everything they need is all that 


counts today. That is why the Evinrude you want for 
happy peacetime use may not be ready as quickly as y 
and we, would like. All we can Promise is 

bewortb wating for! Evinrude Motors, Milwaukee, W 


OUTBOARD MOTORS 
SPEED THE DAY... FOR THEM — FOR YOU... BUY MORE WAR BONDS 
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A \\ 
SA tes Texodd is 


Is being used for war. 4 
Buy Bonds and Stamps til Victory 
Retarns it to your store. 


Made by 
Industrial Tape Corporation 
A Division of 


‘Texcel Tape oe 


"CELLOPHANE TAPE =STICKS WITH A TOUCH 
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7 


DRY 
BATTER 


Army Signal Corps. 


battery. 


P. R. MALLORY & CO. 
INDIANAPOLIS 6, INDI 


Me TRADE MARK 


PR. MALLORY & CO. Inc 


ALLOR 
Tropical* 


~\ 


IES 


Originally developed by 
Mallory for the United States 


Today war needs claim our 
output. Tomorrow civilians 
may expect great things from 
this fundamentally different 


Inc. 
IANA 


MALLo 
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Railroads Hit the Beach 


(Continued from page 220) 


American braking system. Over here com- 
pressed air is used to keep the brake shoe 
off the wheel; when the air is released the 
brake clamps on. In England a vacuum in 
the air line sucks the shoe onto the wheel. 

American manufacturers discovered they 
had to take the Russian temperament into 
account in filling lend-lease orders. Spare 
wheels had to be shipped by the thousands. 
When a Russian locomotive engineer comes 
to a grade and claps on the brakes, he takes 
no half measures. 

They discovered they had to equip loco- 
motives intended for India with extra-bril- 
liant headlights. That was so the engineers 
could see the sacred cows, wild elephants, 
and human foot traffic on the right of way. 

‘There was the field problem of increasing 
the traffic on Indian railroads to deliver sup- 
plies to the Ledo Road truck route and to 
the airfields used by planes flying “the 
Hump.” The Bengal and Assam Railway 
had twin gauges, extra wide and narrow. It 
wound north from Calcutta for 800 miles, 
and then all the supplies had to be trans- 
shipped on to meter gauge for almost 1,000 
miles more. 

For 31 of the last 32 years the narrow 
gauge had been inoperative for as much as 
six months of the year when rivers boiled 
out of their banks. U. 8. railroad men re- 
channeled the rivers and built a bridge as a 
substitute for the car ferries traditionally 
used for the crossing of the mile-wide Brah- 
maputra River. Where three or four trains 
a day ran before the war, from 21 to 25 are 
now operating with 12,000 wagons and 550 
locomotives of the 2-8-2 type, marked 
“Made in U.S. A.” 

The MRS has had its compensations. 
When it landed behind the assault troops in 
North Africa, what should meet its delighted 
eye but a score of "General Pershing" loco- 
motives that the United States shipped to 
France for World War I. They were as good 
as ever. 

German railroads, with 44,000 miles of 
standard gauge, present no great problem 
to the Army. Nor will the railroads of 
China and Japan. In row upon row of secret 
files in Washington's sprawling Pentagon 
Building ar2 details on Japanese and Chi- 
nese railroads. 

The Military Railway Service of the 
Army's Transportation Corps has only one 
problem it hasn't solved. It would like to 
know how to keep monkeys from swarming 
into passenger carriages when trains stop 
at stations in India. 


Masic bottle venues flyer! 


Gas-under-pressure is stored in small Kidde 
cylinders on rubber rafts that keep our 
forced-down flyers afloat. Pilot turns a valve 
and gas expands 450 times, pouring life- 
saving buoyancy into raft in’ three seconds. 
This is carbon dioxide—the gas that puts 
“fizz” in soda pop! 


rf 
y dioxide extine 
fasts it out 


\— firemen! 
Wotor-tike built for ie fe with 


airports 


Pal th sn dioxid _ 
trucks” to scene of fire. 


Gases-under-pressure, harnessed byWalter 
Kidde & Company, are serving our fight- 
ing men in many ingenious ways. After 
the war they'll serve you. Look for them! 


Walter Kidde & Co., Inc., 140 Cedar St., N. ¥. 6, N. ¥. 


FEBRUARY, 1955 Buy War Savings Bonds and Stomps regularly. 225 


ROM 
PLANT STARTED 
WITH ONE ATLAS LATHE 


Poppit Valves for hydraulic controls in 
Mitchell Bombers and North American 
Mustangs and precision parts for oxygen 
regulating units are but a few of the 
98 individual jobs handled by the Pre- 
cision Machine Works, Chicago, where 
over 500,000 vital war parts have been 
made with Atlas equipment. 


“Our shop started with a single Atlas 
lathe shortly after Pearl Harbor,” 
reports Mr. L. W. Skuse, Pres. and Treas. 
“Since that time we have purchased 
about 26 lathes and 9 drill presses from 


you. We have used your lathes as 
straight bench lathes, turret lathes, hand 
screw machines and have machined 
practically all types of material.” 


America always has been —and will 
be in the busy postwar days—a land 
of opportunity for men with vision and 
courage and mechanical ability. If you 
have thought of and planned for a shop 
of your own for commercial or personal 
use, you can build it soundly with Atlas 
lathes, drill presses, milling machines, 
and shapers. Send for latest catalogs. 


ATLAS PRESS COMPANY 


243 N. PITCHER ST., KALAMAZOO 13D, MICHIGAN 


NEW ATLAS PATTERN SERVICE FOR WOOD CRAFTSMEN — See 
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Today powerful GM Diese lo 
comotives on the Atlantic Coast 
Line whisk Florida's res frais 
sand vegetables to major Amer. 
‘can markets in a matter of 
Sou This is poibe bce 
these locomotives baul heavy 
irom faserand teyonther job 
longer mith few ops forserice 


ON TO 
FINAL VICTORY 
BUY MORE 
WAR BONDS 
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ITS A GREAT NEW DAY 


NE thing is certain—Ameri- 
cans will have an entirely 
new level of transportation, post- 
war. Two factors will make this 
inevitable: 
The amazing achievements of the 
railroads under the stress of war. 
The new and exciting prewar rec- 
ords for rapidity, regularity of 
service, safety and comfort the rail- 
roads had established with General 
Motors locomotives. 


LOcOMOTIES . . 


ENGINES... 151025047. 


Buy War Savings Bonds and Stamps regularly. 


FOR RAILROADING 


ENGINES . 150%» 2000 iu». . 


American railroads are in a favored 
position to lead in this fine new 


which makes it 
developed and thoroughly proved. 
Already General Motors Diesel 
passenger and freight locomotives 
are operating on more than 100 
million miles, annually, of regu- 
larly scheduled service. Yes, it’s 
a great new day for railroading— 
with even greater days ahead. 


« ELECTRO-MOTIVE DIVISION, ts Grong, 


[CLEVELAND DIESEL ENGINE DIVISION, Cleelnd I, Obi 


++ DETROIT IESE ENGINE DIVISION, Dar 23, Mh. | 
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PREMIER 


HONEA 


cures your smoke 


Honey is sprayed and brushed into Yello-Bole 
Pipes. It blends gently with the tobacco—so that 
the pleasant, mild flavor of it joins with the tobacco- 
flavor and aroma, forming the most enjoyable, sat- 
isfying smoke ever imagined in the most wishful | 
hopes for “the perfect” pipe smoke. You don’t 
have to get used to a Yello-Bole. You'll find it en- 
joyable from the start. Army and Navy needs come 
first of course—but your dealer is being supplied. 


YELLO-BOLE PREMIER $2.50 
YELLO-BOLE IMPERIAL $1.50 


YELLO-BOLE STANDARD $1 
Se ‘ 


Yoga ny * Ea rememaee, wnceeves rou ane- 
SDs * MME Sotnen You'Come NOME 
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Japan's “Mystery Ships” 


wed from page 96) 


‘Cont 


‘They never got there, because they had 
given us enough time to reorganize a fight- 
ing fleet powerful enough to hurl them back 
with smashing losses in the Battle of Mid- 
way. Later, when our own amphibious 
forces seized-the offensive in the Solomon 
Islands, Nipponese warships staged a whole 
series of attacks in gradually increasing 
strength. Why they failed to use their full 
power at first can be explained only by the 
inscrutable Oriental mind; as it was, we 
were able to reinforce our embattled fleet 
rapidly enough to repel every onslaught. 

From that time until last October the 
constant question was, “What will make the 
Jap fleet come out and fight?” ‘The answer 
came when MacArthur invaded the Philip- 
pines, with the obvious objective of taking 
Manila and its strategic naval base astride 
Japan's life lines to her southern conquests. 
And the result was the Second Battle of the 
Philippines—actually three battles in one— 
where mighty battleships slugged it out 
with shells in the rare and awesome spec- 
tacle of a full-dress fleet action. 

It was a desperate gamble, since it com~ 
mitted virtually all of Japan's warships, but 
better move than to wait until growing 
Allied seapower sealed the gates of the Em- 
pire. From southern Asia outposts, a pair 
of Jap fleets sought to thread the two main 
passages through the Philippines and meet 
in a pincers movement, where MacArthur's 
supposedly vulnerable invasion craft were 
unloading reinforcements and supplies on 
the island of Leyte. Meanwhile, a third Jap 
fleet approaching from the north would pro- 
vide support. If complete surprise could be 
obtained, so much the better. 

Wary of just such a move, however, Vice 
Admiral Thomas C. Kinkaid had posted 
U.S. submarines as lookouts on the western 
side of the Philippines, meanwhile guarding 
MacArthur with his 7th U. S. Fleet of bat- 
tleships and lighter craft—supplemented by 
Australian cruisers and destroyers. Prompt- 
ly the subs detected the invaders and flashed 
him warnings. Shortly after, a scouting 
plane sighted the Jap fleet from the north, 
and relayed a message to Admiral William 
F. Halsey's U. S. Third Fleet of fast battle- 
ships and carriers, roving farther to sea. 

Cramming on speed, Halsey sped north 
and intercepted the surprised Japs at dawn. 
Before they knew what had hit them, their 
four carriers were sunk—and the rest of the 
ships, many damaged, turned tail. Reluc- 
tantly abandoning pursuit, Halsey dashed 

(Continued on page 232) 
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Fast Becoming 

AMERICAS 
NEW 

FAVORITE 


Wherever you're going, there's Good Taste waiting in the 
smooth, mellow goodness of Blatz. 

It's a beer to seck...one to enjoy...one to remember— 
with pleasure. 

Try this finer beer that’s never sharp...never bitter...always 
ripe and ready. Whenever you want enjoyment, it’s a date! 

Blatz Brewing Co., Milwaukee, Wis. * In our 94th year 


MILWAUKEE'S MosT ExquisiTe BEER @ 
Boy MORE War Boods 
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bags QUALITY... WORTH WAITING FOR 


THERE WILL BE A 
SLIGHT PAUSE... 


JOHNSON 
SEA HORSE 


One of these days, restrictions will be lifted on outboard 
motor sales for pleasure use. 

While Johnson has the facilities to build a major share of all 
outboard motors manufactured, there will definitely be some lag 
between the lifting of restrictions and full deliveries of all Sea- 
Horse models. 

How long? That depends on many things, including army and 
navy requirements, There has been, there still is and there will 
be a large army and navy demand for Sea-Horses. 

‘The qualities that make Sea-Horses suitable for war—ru 
ness, smooth performance, and DEPE! lity ~ are qual 
worth waiting for. To get these alities, you may have tow 
whi restrictions are lifted; but you'll have them for YEARS 
of satisfaction thereafter. 


DEALERSHIPS: If you are interested in selling 
AND SERVICING outboard motors after the wary 
‘write us now=no matter what your location may be, 


‘ “pwene 4s JOHNSON MOTORS, WAUKEGAN, ILLINOIS 
CUSED a a 


JOHNSON SEA-HORSES for DEPENDABILITY 


Big Demand for | Wood! Prices Never as High! 
QUICK PROFITS with 


Log Saw of 
the Future 
TODAY! 


Speed Up Production! 
‘Thousands NOW making more money with an 
OTTAWA LOG SAW. You can beat the labor 
shortage with this powerful machine. Saws the human 
way, only many times faster. Starts easy in any weather, 


350 Saw Strokes per Minute 
Aircooled motor—a blessing in winter. No shut-downs 
or strikes. Many exclusive OTTAWA features. Uncle 
Sam needs you to help relieve the nation wide fuel 
shortage. No priority needed when you buy an 
OTTAWA, Plan to get youre at oncel 


FELLS TREES e SAWS LOGS 
Buzzes Up Poles and Limbs 
Unbeatable combination! 3 in 1 machine. Does ev- 


erything you need fast end easy. Youcan turn wood 
Jot into cash quickly and profit by present high prices. 


USE ENGINE FOR BELT JOBS—When not sew- 
Ing wood, use the engine to grind feed, pump water, 
ete. Pulley furnished. 


THOUSANDS IN USE EVERYWHERE 


Sewing’ pleamure. It ta enty tg operate profitably and eco 

‘Edward Androws, California. 

‘Write today for your FREE copy of the 

FREE Big . Contains complete informae 
‘aad other Ottawa Saws, 


OTTAWA MANUFACTURING COMPANY, 201 PINE STREET, OTTAWA, KANSAS 
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New Thousands Now Wear a Hearing Aid 


Thanks te the 


NEW ZENITH WEU7RAL-COLOR EARPHONE and CORD 


A New Zenith Model for Every Type of 
Correctable Hearing Loss 


1 Mods! ABA, New improved Model A.A. New Ait Conduc- 
model of the famous nationally i tion Zenith....A brand new, 
popular standard Zenith forthe per-  super-power inscrument with te: 
son of average hearing Joss, New, — mendous volume in reserve to assure 
patented "Prentiss Tube" brings lar: maximum clarity and tone quality 
iy and volume range with low bar even under che most dificult condi- 
‘ety consumption! Complete tions! This special model 

Siradyroweaoaly 2's = °4O)  Gomplese ready to wear only SO 


Model B-3-A. New Bone-Conduction A new, powerful precision 
instrument created specially for the very few who cagnot be helped by 
any air conduction aid. Exclusive Zenith "Staror Mount’ Headband ator 
‘matically warns when headband pressure exceeds normal adjustment! $15 Q) 


Complete ready to weat,oaly. ss ss 
NEW ZENITH 
RADIONIC fy THe MAKERS OF 
HEARING AIDS 

Mh Rees Pe 

Crystal rophone, 

“Waonetie Recetvers (nme RADIO 

pottees ond Bollery (Bayne 

‘care) be.ase 


ZENITH RADIO CORPORATION, CHICAGO, ILLINOIS 
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ss+Have you tried 
Its New “Look of Youth” on You? 


NOTHER great Zenith advancement is 
encouraging new thousands to discover 
the blessings of a hearing aid! 

‘The Zenith Radionic Hearing Aid brought 
the cost of better hearing within reach of all, 
Now the new Neutral-Color Earphone and 
Cord brings a new standard of smart appear- 
ance that enables you to wear a hearing aid 
with poise and confidence, 


This Zenith ensemble is actually as little 
noticeable as eyeglasses! Its streamlined, com- 
plexion-tinted plastic earphone is light in 
weight, comforable, Te translucent plastic 
cord is perspiration-proof, fray-proof, kink- 
proof .... gives less friction or clothing noise 
than any fabric-covered cord. 


Ask the Zenith dispenser near you for a 
free demonstration of the smart looking, su- 
perbly performing Zenith, No obligation! 
Send coupon below. 


Why Its Fine Quality Costs You So Little 

If only a few Zeniths were made, each would 
cost many times more, yet have less precision 
quality—as Zenith proved when its precision mass 
production lowered the cost of a $200 radio to 
$29 and made it an evem finer instrument. Now 
Zenith combines this production with a sales 
method which eliminates salesmen’s huge com- 
missions and other high sales costs ...to bring 
you an even finer hearing aid than our original 
$50,000 model. 
CANADIANS! The Zenith Radionic Hearing Aid 
(Air Conduction) with Neutral-Coler Earphone 
‘and Cord is available in Canada—direct by mail 
only—at $40 (Canadian currency). No extra 
charge for shipping, duties, taxes! Write De 
PS-15, Zenith Radio Corporation of . 
Ltd., P. O. Box 30, Windsor, Ontario. 


FREE! red Descriptive Literature 
Gives complete. information on. advancages_ of the 
dhree new Zenith Radionic Hearing Aids. Mall cou 
pon mow: 


PASTE ON PENNY POSTCARD AND MAI 
ZeNtrH RADIO CORPORATION, Dept. PS-15 
P. O. Box 6940A, Chicago 1, Illinois 

Please send me free literature about Zenith 
Radionic Hearing Aids—together with name and 
‘address of nearest Zenith dispenser. 


Name — 
Address 
1 city State 
| C)Physicians check here for special literacare, 
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ameter, 
Wttalty 


REEZING weather brings many haz- 
ards to motors and their lubricating 
‘systems. Oil congeals and flows slowly— 
causes hard starting, battery drain and in- 
adequate lubrication of vital parts...hence 
costly layups and repairs. Water—due to 
condensation—forms in gas tanks, creeps 
into fuel lines, carburetor and fuel pump 
‘causes stalled motors and other croubles. 
Wise motorists forestall such hazards 
and —simultancously —fight sludge, gum, 
acid and corrosion—year round enemies 
to the long-life and efficient operation of 
‘motors—with LOOSITE and Si 
Have your service station or dealer first 
clean out your motor LoosiTe — 
quickly, safely, economical 
SILOO to fresh crankcase oi 
‘care of moisture in the gas 
lines add SILOO to the gas tank. Reduced 
winter driving hazards will be your quick 
and lasting rewards. 


Petroleum Solvents Corp. 
General Offices: 331 Madison Ave., New York 17, M. Y. 


PLS. 1 you beat with oil —write for information 
1 9°%m our Fut Ol Tonk Saloon 
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Japan's “Mystery Ships” 
(Continued from je 228) 


south again, in response to a report that the 
U.S. defenders of San Bernardino Strait 
were having their troubles with the central 
Japanese force. 

And so they were. Baby flat-tops on 
watch in the channel found themselves con- 
fronted with an overwhelming Jap fleet, in- 
cluding two 45,000-ton battleships. Gallant 
U.S. destroyers braved mortal peril to lay a 
smoke screen behind which the light carriers 
retired—into a providential east wind that 
enabled them to launch their planes on the 
run. Circling back, the aircraft pounded the 
oncoming Japs with such fury that they 
made slow progress, although they overtook 
and destroyed a few light American craft. 
Forcing the passage into the Pacific, the 
Japs started toward Leyte—and then mys- 
teriously turned back and fled the way they 
had come. 

Evidently their commander, the Navy 
concludes, must have received word of the 
fate of the northern Jap force, and also of 
the southern Jap fleet which had sought to 
negotiate the Surigao Strait at night, Here 
Admiral Kinkaid had laid a neat trap of 
battleships and supporting forces. 

Dark silhouettes of the Jap warcraft sud- 
denly stood out against a fiery sky as PT 
boats, destroyers, and cruisers opened the 
engagement. Then, with a thunderous crash, 
the U. 8. battleships spoke their piece. 
‘Their commander had accomplished an ad: 
miral's dream by crossing the enemy's "T, 
or steaming across the head of his adver- 
sary's battle line—which enabled him to 
bring all his guns to bear while only the for- 
ward guns of the enemy ships could reply. 
To make things perfect, the Japanese 
elected to escape by turning in column, or 
follow-the-leader fashion. The first ship 
gave the range, and practically every sub- 
sequent U. S. salvo crashed home. Save for 
a destroyer or two, every ship of the south- 
ern Jap contingent, including the battleships 
Fuso and Yamashiro, went to the bottom. 
In the triple engagement, these two battle- 
ships, four carriers, and six Jap cruisers 
were definitely seen to sink, while 13 other 
major warships were presumably knocked 
out of action for from one to six months. 

Old scores were settled in that and near- 
by actions. Five battleships damaged at 
Pearl Harbor, refitted and as good as new, 
avenged themselves is the Surigao Strait 
affair—the Pennsylvania, Maryland, Tennes- 
see, California, and West Virginia. One 
other battleship, the Mississippi, shared hone 
ors with them. 
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The sun is rising on a new day, a new world 


T'S a day and a world already 
accepted in the minds of the 
American people—a world of man- 
made flight 
‘We may not see it this month or 
this year. But it will come. And 
when it does the name Taylorcraft 
will mean just what it means now 
just what it has meant for many 
years... the best, the safest, the 
most dependable airplane in its 
class, It'll mean more plane for 


your money, finer performance, 
greater stability, longer cruising 
range, more genuine owner satis- 
faction and enjoyment. 

Prototypes of new ‘Crafts are 
already in the air. Are they revolu- 
tionary? The answer is “NO”. Sure, 
great improvements have been made. 
But at no point has Taylorcraft per- 
formance and dependability been 
sacrificed merely for the sake of the 
spectacular or the “revolutionary” 


That's why all of us—owners, 
instructors, fixed base ope 
know that we can look forward to 
this new day with confidence, as- 
surance, and a very real sense of 
satisfaction. 

That's why all of us—private 
pilots, distributors, dealers—should 
keep our eyes on Taylorcraft. "The 
ship wich the built-in tailwind” is 
coming our way, with more and 
better fying. 4 


tors— 


TAYLORCRAFT AVIATION CORPORATION 
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World's Largest Builders of Side-by-Side Airplanes 


+ ALLIANCE, 


OHIO 
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ris indeed an art to lathe-file a piece of work 
to proper dimensions; or to bench-file a preci- 
sion part to micrometer measurements, Such 
skill is rarely achieved from practice alone .. . 


you've got to have The right file for the job. 


That sound precept helps to explain why 
there are more than 3000 kinds, cuts and sizes in 
the Nicholson line of files—each of which can 
do a certain job on a certain type of metal bet- 
ter, faster or more economically. 

An “M.F.” (Master of Files) is a much sought 
“artist” these days! 


NICHOLSON FILE CO.,19 Acorn St, Providence 1, R.1,U.S.A. 


(Un Canade, Port Hope, Ont.) 


NICHOLSON 
FILES ‘cz “3s* 


mae usa. 
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Economical! 


You can't beat the New Improved CUSHMAN Motor 
Scooter for low-cost speedy transportation! Ten times 
faster than walking! 500 miles on $1 worth of gas! 

Developed to the Nth degree by rigorous war-time 
service. Now even sturdier, more dependable, more 
comfortable than ever before, 

Powerful 4 H. P, engine, Floating drive, Applies 
power as smoothly as Fluid Drive, To start, travel 
any speed or stop, merely touch hand accelerator. Im- 
proved springing, long wheel-base, balloon tires. 
Electrically welded all-steel frame, 

3 models—as illustrated . . . or with 200-1b, 
side car... or ‘ar with 250-1b, 
front delivery box. 

AVAILABLE NOW for service inside way plants 
Later—to individuals, Get the complete story now—be 
among the first to own a genuine CUSHMAN, when 
available, 


WRITE! 2° zoe" dozier who nandigs the CUSHMAN, of send 
1 foe’ Tall’ detatis," photos, low prices, Send NOW! 


CUSHMAN MOTOR WORKS, Dept. S-25, Lincoln, Nebi 


IT STAYS ON—RUST STAYS OFF 


IENDOIL 


Keep home tools, appliances, corrosive 
metal protectively coated, 


TODAY'S HEAVY-DUTY 
SOYUTAPERED ROLLER BEARING 
ir With Mor end-crying ler 

m 


TYSON U BEARING CORPORATION» MASSILLON, OHIO 


VISE-GRIP 


WRENCH 


Does more things, easier and quicker, 
than any other tool! Remains locked 
to the work with hands removed. Holds 
anything, any shape, ‘with a 

Dever slips. Is actually Hand 


Wrench, Locking Wrench and ‘Topsie: 
WALL IN ONE!" Light,” trim, handsome, 
Made of ‘ing alloy steel. Zine plated. 2 sized) 
=iana 10° AN 

Sold through Too! Jobbers and Dealers. ‘S) 
PETERSEN MFG. CO., Dept. P-2, DeWitt, 


to destroy em you have fo see em 


Microscopes are gunsights in Medi- 
cine’s battle on bacteria. 


Optical microscopes, however, 
were not powerful enough to “draw 
‘an accurate bead” on the deadly vi~ 
rus that caused influenza. 


But today, medical men have seen 
what no optical microscope could 
bring into focus —the infinitesimal 
influenza virus that previously had 
lain craftily comtcllaged among 
larger cells. 

This revelation came about 
through the Electron Microscope, 
developed by scientists at RCA 
Laboratories, And now, having been 
seen, influenza may be forced to un- 
conditional surrender, saving the 
lives of thousands each year. 

Here is but one facet of the ge- 
nius shown byscientists behind RCA 
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research , , . the “ever-onward” re- 
search that saves lives or creates a 
better radio with equal skill . .. the 
“there-when-you-need-it” research 
that gave super-secret equipment to 
the United Nations .. . the “way- 
ahead” research that goes into every= 
thing made by RCA. 

When you buy an RCA radio or —_Tpe¥,"ea wheat hamen a 
phonograph or television set or any ets aa 
FCA product, you get a great sat, Ree tnen pe Pape 
faction... . enjoy a segs pride of | ratories, with Mr, E,W.Engstrom, 
‘ownership in knowing that you 
sess the very finest instrument of its 
kind that science has yet achieved. fication up to 100,000 diameters, 


RADIO CORPORATION of AMERICA 


PIONEERS IN PROGRESS 
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A LESSON FROM THE WAR 


Every engine in every tank, “Duck,” truck, 
ie other fighting vehicle, Is protected 
by adequate oll filters. Many of these are 
AC Military Oil Filters. 


retard the clogging of piston rings— 
check carbon formation— get more work 
from your engine, at less expense. 


BUY WAR BONDS * BRING VICTORY QUICKER 


Buy War Savings Bonds end Stamps regularly. 


PATTERN 


Retest hde 


equipment, cabinets, toys are no ibie through 
‘Kiss, They work like templates in airplane construction 
to save time and insure accurate workmanship, 


NO. 3. STEP.SAVER KITCHEN UNIT 
This is a handy piece of furniture 


1. put away. 
The Atlas pattern will help you 
make it quickly and easily, Price 


NO. 56 FOLDAWAY GARDEN CHAIR 
The whole family will enjoy 
this comfortable chair during 
the pleasant summer months 
‘outdoors. It is also handy in 


ing project. Price 8.23. 


Qrder paceens by number, inclosing exact cash. 
Gheck or woney ofder, Price Includes imailag costs 
Pattern envelopes show many other uscful patterns 


available ac low cost 
ATLAS PRESS co. P, RN DEPT. 
ville, N.Y. 


Dept. B-3 P. 0. Box 74, 


LIN 
Liquid Hide GLUE 
USED BY FURNITURE MBRUPACIORERS 


Ready to use, no mixing, 


fine craftsmen everywhere. 
LOOK FOR THIS DISPLAY AT 
YOUR HARDWARE DEALER 


of send 30 cents for YApint to The! 
Franklin Glue Co., Columbus 3, Ohio 


U. S$. Navy’s Grumman Hellcats on Combat Patrol 


SMMUNL 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I.,.N. Y. 


— USE FLEXIBLE, VERSATILE 
SNAP-ON “COMBINATIONS” 


Remember “tight spots” were roundly 
damned as Today they are the accept- 
ed penialty of good design . . . the unavoidable re- 
sult of packing incredibly high performance into 
sharply restricted dimensions. 


And for the toughest tight 5 
Snap-on tools . . . versatile 
reach into deepest pockets, idden nuts secure- 
ly, turn them easily, swiftly, solidly, The instant 
adaptability of Snap-on sockets, handles and ratchets, 
multiply the range of a compact Snap-on kit into 
hundreds of speed tools for specialized applications. 

d frequently save the cost of specially designed 
one-job tools! There are 3,000 Snap-on tools for 
production, assembly and maintenance operations. 
Write for catalog of the complete Snap-on line. 


SNAP-ON TOOLS CORPORATION, 8060-8 28th Ave., Kenosha, Wis. 


as sun touls _- =" 


Axe Ewe OF VETER corer 


there are modern 
mmbinations” that 
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FIRST AID FOR 
BATTLE-SCARRED 
FURNITURE! 


Shinola 
Shoe Waxes 
in all colors 


‘© Whether you wont to cover up cigorette burns, nicks, 
scratches on new furniture...or bring back the rich, 
mellow finish on an old piece of furniture, the 
Shinola wax to match wood of any age or color. The: 
first-aid-for-furniture waxes, in the handy shoe polish ti 
ore easy to apply . .. economical to buy. 

The scientific combination of olly waxes in Shinola pro- 
vides @ protective pliable film which helps repel water, 
dust ond grime. Applied and finished like ony other wax, 
Shinola waxes buff to a quick, brilliant shine. Swell for 
leather and linoleum, too. 
Shinola is the largest 
Ing poste polish in America. 


KEEP 'EM SHINING WITH 


SHINOLA 


Wartime ploc 


“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PAGE BOOK 
tT WILL HELP You 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
+ EXPOSURE 


+ DEVELOPING 
+ ENLARGING 
+ FLASH PICTURES 
+ FILTERS & COLOR 


Send 28¢ 40 
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e T you would get the most 


for your money in goods or services, 


deal with the man who sells products 
that are KNOWN for their high quality. 


Del SUY TO LAST is 


Philadelphia 32 
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No. 000 ANGLE VISE 
For MILLING—DRILLING—GRINDING 
FITTING—FILING 


Solve Difficult Angle Jot 


Quick, sccurste setups, at 
Say Mingle, hind it 
methods—time loar—relec= 
Home. Ideal far tool roome 
or home ‘workshop, “Aceu- 
Fately machined and srs 
Bted. ‘Once set it 
foci. Sioa iardene 
pinta “or, rooves 
Th" to 8 awe. 


The things that 
make a better pipe 


Sterling Hall is a pipe of ourstanding 
ice and inherently fine smoking 


jes... Made with an eye to design 


instaking attention ro such details 
as selection of grain, bow! angle, pitch 
and depth of bore. Hand-rubbed satia 
finish. Heavy Sterling Silver band, not 
just slipped on, but inlaid, At better 
hops in a full range of models, indi- 
vidually boxed. 


Briarcraft, Inc., New York 16, N. Y. “ling ret 
i nce 


SRS Tactic Cale vi es 


MAKES MILLING OPERATIONS 
POSSIBLE ON ANY LATHE 


Sterling Quality 


Blete, “Send nly $1.00 shipped Collect 
tome day. Send 2¢ for iustrated 
log of hundreds of hobby items, 


GHQ MOTORS, Dept. S¥25, 40 East 21 St.,New York 10,N.Y. 


$350 | omc 
arberrer | BUILDZARC=WELDER Cirtasron 


For ght of Hew, Work 15.200 ae 
Peace 


‘ FREE! 
HOBART BROS. COMPANY 
Box P-25, Troy, Ohio PF Get your copy 


MOBART “eG 


HOBART “One of the World's Largest Builders of Arc Welders.” 
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WANTED: tan to Run Small Rirport 


[AMERICA'S PERSONAL: PLANE 


ERONCA 


has an importont message for air-minded people> 


No experience necessary! You can make money, be your 
own boss, and run your own business—your own ai 

port! This is the money-making end of aviation, the 
new. postwar industry. Right now you may be a 
mechanic or a salesman, a small business man or an 
ex-service man, You don't need a big cash outlay or 

fancy set-up. All you need is “Inow how"—and that’s 


Right where you live! Aeronca's been a leader in the 
‘knows how 


ey you can’ make sell 
*t onky n minor part of 


The rood to success is now in the air. This is one 

frontier that hasn't been closed. Any man of reason- 

able intelligence and ambition can build himself a 
fitable business. It 


other basness men, There's 
reeif into this picture. 
way.” Just send for the Booklets. Use coupon. 


‘Al Bennett, Diceetor of Sales, 
‘erence Aireenft Corporation, Middletown, Ohio, 
Send ie your valuable Dokl 
Seay 


“How te Make Small Airports Pay With Aeronca” 
Why You Should be an Aeronca Dealer” 
T enclose 18e for each booklet 


w 
i ae 
E ciey and Seate___psa, 
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Fawr Systems 


If you have mechan- 
ical operations to get 
done with efficiency 
and economy, con- 


sider Fluid Power. 
It is the modern 


source to its 
job—without shafts, 
gears, belts or levers. 

It moves wherever 
you want it to go 
through tubes, and is 
controlled by valves. 

Your Fluid Power 
system will deliver 
sure and dependable 
performance, under 
all conditions, if it is 


THE VITAL LINK 


in Fluid Power is the 
Circuit. It goes 
around corners and 
into tight places. It 
must be proof against 
leak, shock and vi- 
bration, and must be 
pressure-tight. 

Packer brings 
20 years of experience 
to the engineering of 
this Vital Link. We 
build the valves and 
fittings, and the tools 
to handle them. 


PARKER COUPLINGS 
are the aathaber ore to Find 


Engineered ee 
designed by Par, 


to install, quick to Ares 

Services BBG Mee) You'll find it worth- 
a wide range of ex- wnile to talk with a 
acting conditions. Parker Fluid Power 
One of Parker's Engineer. Write to 
many contribu- ‘The Parker Appliance 
tions to American | § Company, 17325 Eu- 
Industry. clid Ave., Cleve- 


land 12, Ohio. 


PANRIKCE)R! 


APPLIANCE © 
cUvELAMD + (0) 


FLUID POWER ENGINEERING 
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| X-CL 


EVERKEEN KNIFE 


Makes Modeling Easy! 


‘Teere's oo etter knife for alrplane modeling than 


1 X-ACTO knife 
CTO. kal 


X.ACTO CRESCENT PRODUCTS CO. 
440—4th Avenue, New York 16, N.Y. 


For Tractors 

Makes wood sawing 
fast and easy. Can eut 
‘enough wood 10 pay for 
iteclt Easily 


moved whil 
heavy blade. 
correctioniet. Rarnines of 
Seo and women in this 
reauy" needed. profession, 
un as highs 480.4100. woskiy atver & few weeks Bome 


Kane. 
WANTa permanent bum- 


ness, profession of Your 
own? Then become n foot 


Stephenson Syotem of Fost Correction, 62 Back Bay, Boston, Mass. 


MENDS 
EVERYTHING 


Duco CEMENT 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


New Internal Gage Avoids Over Cutting 
.- Saves Wasted Man Hours 


At last a gage that takes the guess work out of check- 
ing internal diameters either machine bored, or close 
ground and lapped. It is called the Keene Internal 

age and is the first accurate method for fast correct 
checking of internal splines and gears on both mini- 
mum and root diameters. The gage is ideal for ma- 
chining and inspection work, and proves its 
increased production. It can be used with 
master, or micrometers. 

This time saving development is constructed of alu- 
minum, is six inches long and weighs only five ounces. 
Available in models designed to read in thousandths 
(001) or in tenths (.0001). 

When your gage has been checked the thousandths 
left to bore, the actual job of machining may become 
tedious. It is then when Wrigley's Spearmint Gum 
helps keep you alert and watchfal. Chewing gum seems 
to assist you over the dull spots in the day's work. And 
Wrigley’s Spearmint will aid you in your peacetime 
job by helping to keep you wide awake and efficient 
during that part of your work that may seem unim- 
portant, but which actually means perfection to the 


completed product. Closeup of dial showing simplicity 
You can get complete information fre Keene Electrical a 
‘Machinery Co., 542 W. Washington Bled., Chicago 6, Winois 54 
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AMATEURS GET 
“PRO” RESULTS WITH 


One coat of 


the paint of tomorrow-today! 
AMAZING RESIN-BASED 


LIQUID PLASTIC PAINT= 
WASHES (Plasti-Cote AAA is a triumph of modern 


cchemistry~a resin-based paint that lets you 
Ling five your home, Interior and Exterior, & 
THLE wutiful plastic finish that is tough, fade- 


rook waerproot, and resin gs and 
fumes. This remarkably durable paint is self-leveling and 
leaves no brush marks. So, amateurs get the same fine results 
‘as a master painter. It's really fun to apply—and helps you 
Cut your decorating bill almost in two. 

ONE COAT of Plasti-Core AAA covers any kind of surfuce— 
‘ood wallboud, rick, co, pater, even old wallpaper 

fc had exceptional Riding. properties a 
ONLY iF £0 


does not chip, chalk, crack, or peel. Plasti- 


Cote AAA, being a'true plastic, cannot be 

thinned by water, Its smooth, porcelain- 

like surface stands innumerable washings, 
PER GAL. MONEY-BACK 
swullfahyy GUARANTEE 


Use 25% of this liquid plastic paint. If not 
pn ite gba ypreartgpeet pmt hd 


loss or flat. Gal. covers 300 5q. ft. 


Use PLASTI-COTE FLOOR FINISH 
New auty-Treatment Banishes Waxing — 
8 Gleam and Spark 

Plasti-Cote Floor Finish banishes waxing and polishing, 
iveshard glossy, durable finish to linoleum, rubber,concrete, 
‘asphalt, tile, cork, wood—all surfaces. Non-skid. Resists alcotol, 
boiling water, cigarette burns—even lye, Apply it yourself. Qc. 
does average kitchen. 12 colors and ciear. $8.60 per gal. 


4 


Here'sacarenamel that's different fromany other 
'you' ve ever tried—a real plastic paint that is lex- 
ible and covers better and wears longer. One 
coat covers the old finish. Withstands road tar, oil, sun, sale 
‘water, salt air, alcohol, boiling water, sleet, and snow. Quart 
does average car. Easy to apply. $2.95 per quart, 


DEALER INQUIRIES INVITED 


CELLO-NU PRODUCT 


333 N. MICHIGAN AVE. CHICAGO 1, ILL. 
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Speed Sweep 


WITH A BACK OF STEEL 


Makes Light 
Work Out of Tough Sweeping Jobs 


Steel back of Speed Sweep brushes is the basis of unique 
construction for fas tier, better sw 

Tufts of long 
compoct — provide “spring and snap" ection. 
stantly adjustable to height of sweeper —re- 
duces fotigue ond strain. Speed Sweep brushes are built 
to outlast ordinory brushes 3 to 1. 


1 Harbor Speed Sw 
jperiority in many thousands. of 
fons. They are unconditionally 
Prompt shipment on 


FULLY GUARANTEE! 


M \ 
0) MILWAUKEE DUSTLESS <383%%0 


528 N. 22nd St., Milwaukee 3, Wis. 


KNOW YOUR WAY ALWAYS 


4 With a HULL STREAMLINE AUTO 
COMPASS, You drive any road with 
assurance. No backtracking. Hull’ 
pre-war excellence is more outstand= 
Ing than ever. Circular on request, 
Price $3.50. 


HULL MFC. CO., 


& , BUILD YOUR OWN MACHINE TOOLS! 


Blueprints $1.00 - Catalog FREE 


|. Box 246-£2, Warren, Ohio 


IE TOOL CO. 
ero! n 


MODELS 
ILLUSTRATED 


29 WEST 15th STREET 
NEW YORK CITY 


Marine Movet Co. ver. ss 


born of Universal's war work in 
precision optical instruments—will make possible greater ligh 


jensity than 
ever before achieved in a 500-watt home movie projector. Typical of the im- 
portant developments you'll find throughout Universal's complete CINEMASTER 
line of home movie needs, as soon as postwar retooling permits. Meanwhile, 
the P-500 8 mm. projector, now delighting so many owners, is already tooled— 
all set for production with many improvements, the instant our war work ends. 


Se L/uversa [Lamera [orr. 


alt 
mat NEW YORK + CHICAGO + HOLLYWOOD 


Manufacturers of Mercury, Cinemast 


Came: Phi 
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Men's lives depend on supplies by air when 
advance combat units are cut off in enemy terri- 
tory! Battery-powered parachute lights quickly 
guide these fighting men to essential food, ammu- 
nition and medical equipment. Batteries help light 
the way to Victory on every fighting front—that’s 
why they are not available here at home. Use 
your batteries sparingly. .. keep them cool and dry. 
Burgess Battery Company, Freeport, Ilinois, 


Think Twice Before You Travel ! 


BURGESS 
BATTERIES 


IN THE NATION'S SERVICE 


UNI-CEL 


Buy War Savi 


BETWEEN YOU 
and the COLD 


New pliable plastic stops 
heat leaks—saves fuel. 
Weatherstrips windows, 
doors, baseboards, case- 
ments. Keeps out dust 
and dirt. Plugs cracks 
around drainboards, 
bathtubs, etc. | 

Use inside or outside. Can be painted. 

EASY TO APPLY 
Unrolls like ribbon. Just press into place and it 
stays put. Does not crack, chip or shrink. A roll 
covers about 80 feet, enough for 5 windows, 
AtyourDealer’s . . . . 
Higher West of Rockies and C 
Cirevlar Free 


J. W. MORTELL CO. 


110-VOLTS AC 
from DIRECT CURRENT 


ELECTRICIT FOR ANY JOB 


ANY WHERE 


ae oe 


~«Why you enjoy more 
of it when you use 


Delta Homecraft Power Tools 


They're always ready to go, at the 
flick of 2 swlich—ready to Rive you 
the economical, reliable perlormance 
you have aright to expect. 

! 


Sofety Tells, Ts 


And, because of quality, Delta Home> 


“Hidden values" in construc- 


Typical advantages that 
Delta quality 
construction gives you: 


To one words, quality is the reason 
why famous Delta Homecrate Power 
Tools help you enjoy a full measure 


Destlesnated ball bautes | afte Tak Remote! cles roe aie Bower ool are see meee 
o etal beings | of he fam Rovere gs 700, fg ghest aafeey manda 
because they with your eyes, Ite docsa'e make schools and industry. 


for life. Dub TONS (i mach aifercoe than You feel free to let other members 


red bearing seats 
f ‘accurate align 
‘ment of parts, 


that ast 


bother makes of power fools. 
Veer quality #8 there! 


Accuracy Tells! 


of your family share in che happiness 
of your hobby. 


Be Sure You Get Quality! 


Bearings that are pre-loaded 
"an extra manufacturing 
‘operation that insures Long 


2) 
(3) 
oL= 
15) 


Because of quality, you can count on 
Delta Homecratt Power 
"Teale for accuracy. 

‘Ou enjoy greater assur 
ance of pars that fit to- 


Before you buy any power tools 

re again ava 
sure to learn 
e advancages 


about al 


Precision-ground shafts, to a8 Of Delta Homeceafe Power 


Bice tetccurate petiorse | getber according to plan, Hoon mens more 
form fed work tat a, for your money: 
sas 2 look of expert crafte- MILWAUKEE Right no west your 
manship. nr money in War Bonds! 


ility Tells! 
tally? Del 
rower Tools 


HOMECRAFT 


‘When’ peace comes, reir 


Homecrafe 
are dependable. 


THE DELTA MANUFACTURING CO. 
6828 E. Vienna Avenue, Milwaukee 1, Wisconsin 


Please send me my {ree copy of, “Happiness 
Is In Your Hands” picturing the ideal creative 
hobby and showing bow to get started in ite 


of o Reader's Digest 


: ‘Name. 
orticle telling 
ae 
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@ The hours a man can spend in his home 
workshop are all too few, especially these busy 
days. But if you have Atkins Sows—you're 
making every hour you can spend at your 
favorite hobby pay extra dividends in pleasure 
and satisfaction. And you ore priding yourself 
‘on your choice of these good 
saws with their fine “Silver Steel” 
blades, their keen teeth, their all- 
around high quolity. And when 
you need new saws, check with 
your Atkins dealer first. 


Sendo} 


for reel 
=WOW.TO- 
0-1" 


E. C. ATKINS AND COMPANY | 


428 s. 


&y ATKINS || 
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|PLASTICS CONTEST 


Creative Minds 
1 ATTENTION ! 


CASH PRIZES FOR YOUR IDEAS 


Here’s All You Do (Contest Rules) 
1. Just suggest @ utility item, novelty, gadget or orna- 
ment that you would like to see made in pla 
2. Describe your idea completely (size, shape, color, 
purpose, suggested retail price, etc.), and include u -ough 
sketch. 
3. Moil your entry to the F. J. Kirk Molding Company, 
Clinton, Mass, postmarked not later than midnight, Jan- 
vory 31, 1945. 
4, Submit os many ideos os you wish, but each idea 
must be entered on @ seporote sheet or blank, 
5. All entries become the property of the F. J. Kirk 
‘Molding Co. 
6. Judges’ decision will be finol. 
7. Use your own stationery or write for Entry Blank, 
supcEs: nhard Studio 
‘oel, Pres. Tufts Colley 
A. 1, Jordan Marsh Co. 
J. Kirk, F. J. Kirk Molding Co, 


Lucian Bernhard, Luc 


CASH PRIZES 1st $250.00 
2nd. seons 125,00 
3rd sine $0.00 


J. KIRK MOLDING COMPANY 
CLINTON, MASS. 


ILLUSTRATED COMIC 
BOOKLETS 

(vest, pocket size). The kind 

Sour nee different booklets 
[ors of 33 aurea for 

Stinpper’Noc.O:b.orders. Send 


GRAYKO, Dept 
Box 520. 6 


WHEN YOU BUY FLASHLIGHT BATTERIES ASK FOR 


“EVEREADY” FRESH DATED BATTERIES 
Ta word “aun eth trade-mark of Matos Carbon Ca, ne. 


“A550 
New York 1 


Free for Asthma 
During Winter 


Jf you sutfer with those terrible atta 
it ig Gold ‘and damp: if raw, Wintry winds 


Felief; even if you are utterly 
don hope but send today for 
hhothing. Address 

Frontier Asthma Co, 

462 Niagara Street, 


Biscouraged, do not aban- 
ie free trial. it will cost you 


135-R Frontier Bldg. 
Buftalo 1, New York 


JN 
“Graf-Floa” PROCESS ELIMINATES SCORING—SEIZING—SCUFFING 


eBurd “Graf-Flox", Piston Rings have “Graf-Floxing” process that applies deeply 
“built-in lubrication.” This is accomplished penetrating colloidal graphite. These steps 
by: (1) scientifically controlled electric fur- in manufacture are adding to the life of 
naces which produce piston ring Iron con- engines of every sort . - decreasing oll con- 
taining evenly distributed natural graphite; 5 i 
(2) special cleaning methods which fully re- quainted with Burd Piston Rings . . . mail 
move tenacious abrasive particles left by ‘he coupon below. 

grinding rings to size; (3) an exclusive BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL. 


MAIL THIS COUPON FOR 2 FREE BOOKS 


BURD PISTON RING CO., Dept. PS 
Recktord, 
Fa'like a FREE copy of your “Handy Handbook", which 
ig how_to keep my car in good, working order. Also 
2°car Economy Record Book” for keeping my mile= 
NAME 
ADDRESS 
cry. 


MAKE MORE MONEY sharpening lawnmowers on the 
IDEAL LAWNMOWER SHARPENER 


@ NO EXPERIENCE NEEDED 
@ EASY TO OPERATE 
© KEEN EDGE IN 20 MINUTES 


BUILD A BUSINESS OF 
YOUR OWN! 


Prepare for the future. Make real_money 
sharpening lawnmowers. Build a business of 
your own that will produce a steady profitable 
income, Lawnmowers have to be kept sharp to 
operate properly. You can cash in on this vol- 
ume business if you start now. 


The Ideal Lawnmower Sharpener makes old, 

dull lawnmowers cut like new. NO experience necessary. 
Easy to operate. Just set the mower in the sharpener, make 
a few simple adjustments, the machine does the rest. Sharp- 
ens like magic to perfect edge in just a few minutes, Write 
today for complete details and order as soon as possible to 
avoid disappointment. 


THE FATE-ROOT-HEATH CO. 
2245 BELL ST., PLYMOUTH, OHIO 


SEND FOR DESCRIPTIVE LITERATURE 


TELLS HOW TO BUILD A LAWNMOWER SHARPENING BUSINESS 
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USE THE 


WAND SS 


Tool of 100/ Uses 


The original, fit- 
your-hand tool 
—today’s finest. 
Does precision 
work on any 
metal, alloy, 
plastic, wood, 


for more accurate measuring 


\ horn, bone, 
: glass, etc. 

S Aaa Go isis Sas Gas ast ara tO 

SSr'scrurae meSoariag' Dock in the home workshop tad 

om the job. = A WHOLE TOOLSHOP IN ONE HAND 


cheek ieee hail ick ail ce The sky's the limit with the Handee. Its useful- 
tirely new design, but same high quality materi ness is as extensive as the number of quick-and 
Stmplised’ constroction Toc quicker, emict leasing ‘and  ©88Y-to-change accessories you own—there are 
oiling ... Easier to insert spare blade... Less frictional wear more than 300 in the Chi ine to grind, drill, 


on tape’ and smoother operation ... Larees braking surface | polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it’s perfectly balanced and weighs only 
12 ounces the Handee is the “non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 


With, 7 Accessorien, Postpaid 

PY ST tetera’ Bioniters $18.50 
Tree new 64 page Catalog 

ci complete Enkage tne 


CHICAGO WHEEL & MFG. CO. 
ut BIG MONEY «i223. 


COMPLETE RADIO 
PARTS CATALOG 


Jey 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


OTTAWA «axcron's: 
TRACTOR SAW 
elp saveother foci towin 
fest cutting: easiest way, | FREE 
and small logs, fells trees. ‘Thousand Boo 
Posidbatatg catch conte ives ve anppomer atest, LS ta 
OTTAWA st 


New R-F Resonance and 
Coll Winding CALCULATOR 
Easy to sel For fast ac- 
curate determination of 
Fesonance factors and coil 
winding data. Ne. 37. 
Postpaid, only 28e. 


RADIO'S FINEST BOOK VALUES 


‘Specially prepared to sid radio training in schools 
‘nd industry. Full of valuable data, Send fr all 


ix Books No. 37-799. 
ALLIED RADIO CORP. 


1823 W. Jackson, Dept. 7-0-5, Chicago 7 


[EPAGE'S MODEL AEROPLANE GLUE 
[EPAGE'S LiquiD soLpER 


City... 
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HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wisconsin 


to Ride a Harley-Davidson 


Into Germany! 


Pvt. Oscar Me C., writes: “I cannot state 
the date due to censorship regulations, but 
I rode my Army 45 Harley-Davidson into 
Germany shortly after our first troops 
crossed the border. I know I was one of 
the first to enter Germany on a Harley- 
Davidson in this war. And I'll try to be 
the first Yank to ride into Berlin. Harley- 
Davidsons are giving 100% performance 
here in Germany. I know a lor of riders in 
different outfits over here and they all tell 
the same story. So just keep on building 
those good Harley-Davidson Motorcycles, 
as they are the best in the world.” 

Okay, Pvt. Oscar Mc C., we'll keep on 
building good Harley-Davidsons now, and 
after the war, too — so you and all the 
rest of the riders can get back to “those 
good old thrill-packed motorcycling days.” 


State 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fix-it Man” 


ELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum clean- 
ers, radios, washing machines, irons, fans, 
lamps, mangles, motors, etc. In fact, many of 
my customers ‘call me their “electrical ap- 
pliance doctor.” And, “doctoring,” I might add, 
has paid me a good substantial income for 
quite a few years. Funny, in a way, how I got 
started. Always liked to tinker and by experi- 
menting around I found that most electrical 
appliances had many things in common. That, 
regardless of what the appliance was used for, 
or who the manufacturer was, the basic princi- 
ples were much the same, From fixing my 
own appliances to fixing friends’ and then for 
strangers at a fee, seems now to have been but 
a small step. 

What to Charge? 

At first, T let the owner decide the charge 
and, frankly, I was amazed at what Iearned per 
hour. But then, when one figures what initial 
costs are involved in buying most electrical 
appliances, one can readily see that spending 
extra dollars for repairs is well worth while. 
Before long I was making more in my spare 
time repairing than from my regular job. The 
result . . . I went into business for myself. 
‘When war came, business boomed, for new ap- 
pliances were not available. 

For a while, repair parts (needed on some 
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jobs) were a little difficult to get. But that 
Situation seems to have adjusted itself for 
many repair parts have today the high pri- 
ority rating of AA2. After all, we must pro- 
vide for the health and well-being of our 
civilian population. 
The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusi- 
astic letters from repairmen ranging in age 
from 18 to 79 years. After the war, we're 
bound to see hundreds of new products on 
the market . . . products that the average 
person never dreamt of. These new products 
and our old appliances are all going to need 
at some time or other “fixing.” Well, I'll 
still be the fellow to do it. The field open for 
appliance repairmen is unlimited. I don't 
worry at all about too much competition. 


If You Are Ambitious 

‘To the contrary, I've prepared a complete 
course, chuck full’ of simple, easy to under- 
stand ‘photos and drawings and written in 
the same non-technical language as this 
article. I know the course is good, because 
I have hundreds of men all over the country 
writing to me telling me how the course has 
helped swell their pockets with cash. If you 
too want to prepare now for your future, I 
you read the next page and send me 

the handy coupon.” Adv. 


POPULAR SCIENCE 


=S 


ESTABLISH 
YOURSELF IN 
A PROFITABLE 
LIFETIME 
BUSINESS 
- BIG MONEY 


NO EXPERIENCE NEEDED 


If you are at all mechanically inclined—that is 
to say—can hold and use tools—then you have 
all of the qualifications required for becoming 
a big money-earning home appliance repair- 
man. It does not matter if you have not had a 
great deal of schooling or had no previous train- 
ing along these lines. Age is no barrier . . . 
nor is any minor physical handicap. 


Read What Other Students Say 


I really believe your course the best investment a 
mechanically minded man can make,—Claude E. Allen, 
Indianapolis, Ind. 

‘Your course on Appliance Servicing ta the most complete 
and up-to-date I have heard of.—Prank Kremen, ‘Taren- 
tum, Penn 
T have received your 


‘The Course in Appliance Servicing arrived 
ago. Want to take out a few minutes of my 
to let you know that this ts just what T have been looking 
for ever since I opened up my Fix-It shop. I must admit 
that you told the truth when you said that it contains 
quite a bit more information than I bargained for.— 
P. J. Bretl, Sebring, Ohio. 

Tam a mechanic for the Western Union Telegraph Co. 
‘Three days after recelving the lessons in refrigeration I 
earned the exact cost of the course.—Henry 8. Lee, Wash- 
ington, D. ©. 
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PREPARE FOR THE FUTURE 


If now in war work, start your home appliance 
repair business in your spare time and be set 


with a business of your own when the war is 
over. You don't need elaborate fixtures or ex- 
pensive equipment to be a successful repairman, 


Operate from your garage, basement, vacant 
store, ete. Work as many hours as you wish 
the home appliance repairman is his own boss. 
It’s a profitable occupation for on many types 
8 it is usual for a repairman to charge 
of $5.00 to $6,00 an hour! Prepare 
ake sure of tomorrow's future, 


today and 


New Course Tells All 


Profusely illustrated, our new course shows you 
in simple, easy to understand language and 
drawings ‘how to make each repair on refrig- 
erators, vacuum cleaners, washing machines, 
motors, ete. Explains and gives you a working 
knowledge of electricity, welding, nickel plating, 
ete. Shows you how to build the power tools you 
need and how to solicit and keep business com- 
ing to you. Not a theory course but an honest 
to goodness course written by and used by re- 
pairmen the country over. Price of course is 0 
low that the savings on your own household ap- 
pliance repairs will quickly pay for it. Act now! 


Mail Coupon for 
FREE LITERATURE 


CHRISTY SUPPLY CO. 
2835 N. Central Ave. 
Chicage 34, Illinois 
Please send me all the facts about America’s Fastest 
Growing Industry—Electrical Appliance Repairing. 


opt. D-2501 


we 
er Now. 
onder ee 


OVERALLS AUTOMATIC RETOOTHER "su" 


Makes New Profits 


«+. A Clear Track Favorite neUne A Cute new teeth in 50 se- 
On Any Job ese aint, od 


© Carhartt Master Cloth overalls have 
been a big favorite with railroad men 
the country over for more than half a J 
century—a great tribute to the better BURR MFG. CO. 2233,Yer'ss, Sve. 
wear and fit of these famous work _— = <= 
clothes—and to the traditions of the 
Carhartt family for building the best 
work garments money can buy. You'll 
find that, regardless of your work, Car- 
hartt's give you those “extras” that 
make them a better buy on every count. 
At The Better Declers Everywhere! 


HAMILTON CARHARTT OVERALL CO. 


Established 1889 Dallas H R U PT U R E MISERY 
Carhartt Park w DISAPPEAR 


day after day sutering 
humey‘traes that proses on your hl 
Fund atidet and 
tore! 


oar ech alps “an 
Bancendusey on 
Gerth truth about 
Daten! ‘pret al 
ip, eu 
fe yooktet cone 


‘OVER 100 10EAS! 
“Practical Design 
for Arc Welding” 
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SENSATIONAL WAR BARGAINS 
in LENSES « PRISMS 


All Lenses New, Finely Ground and Polished, 
Edges Very Slightly Chipped. 


YOU CAN EASILY MAKE 
Telescopes Magnifiers Photographic Gadgets 


and HUNDREDS OF EXPERIMENTS with these Low Cost LENSES 
Come Neatly Packed and Marked—A Salvage Bargain! 


TANK PRISMS 


ta order that the tank driver shall not get she 

‘the face, two of these Silvered Prisms are used 

te moke @ periscope. We have secured a num- 

‘ber of these that ore very slightly chipped, 

making possible their sale at 0 very low price. 
They are 90-45-45 


pes to 
seg over, the heads of crowds, to photopreph fi 


WEIGHT APROX.341B. BGS eer 
te SSETEY, have Prisms would retell trom about $24 


SPECIALS IN LENS SETS 

Digaaace Rsietapegac pau ial ie EBB IE in spcd™ ERED THN 
Big.20 Fae Protect and den Booklet michal sit @ ‘ 

war ey Spates Block, Ng, BOPN ,, BLATN. TANK. PRIS 
Set No. 301-N “Our Advertisis lal” 15 Lenses for = 7 
Hiabeobhals Be Atria rds seater pls tie atic cl of he scr Sea 
scopes, low power microscope, strong gnifiers, ig! 
Fetie prdlcton Moto ee telephoto ieas; FOUR TANK PRISMS—Speclal—s7.00 


dummyr fiedsing camera, “Kodachrome fewer, shia t a sensational bargain eppertty. 
Mereodcopic viewer, round lass and enlarring 
Foctising»aldg.' For ‘experimental optics, portralts MFG. FOR NAVY'S 7 POWER BINOCULARS 


babies and amall pets, copying, ultra close-up KELLNER EYE-PIECE LENSES .. . you can_use 
Shots, and many, many other uses Binoculars, Sicroacopi ete Con 
Set No. 205-N “The Gadgeteer's Delight” 35 Lenses for speciena and a field fens Focal 
sepere as Conta all ihe iene J nh tha, bow e "8 uncemented with FREE 
Sti pins twenty more expensive Tenses Inereasin 

Your Neld of experiment-and gadget making. All Stock No. 6061 $1.25 
Gur lenses are neatly packed and marked COMPLETE SET OF LENSES AS ABOVE AN 
Set No. 310-N “The Experimenter’s Dreom’” 60 Lemes THE PRISMS TO MAKE A MONOCULAR (TELE- 
and Now Complete 50 Page Sackler $1000 Pepeld, SCOPE) with objective Lens of two inch di 
Sontag wie renaes tn te adore sets plus ss Stock No. 5100-N—Aonocular Set..$8.00 
other 

ety" 
ue’ countless experiments and. 
Hety ‘of optical eauipment rrected) 
New 50-Page Mlestrated Ides Book jective lens witha focal length of inchs Use 
“Rin with Chipped Bdge Lenses” describes'a wide these to make a microscope for micro-photogtaphy. 
Information especially designed for the homemade & MM MOVIE PROJECTING LENS SET. 
construction of optical items. No, 4011-N. 


, SSasiats of 8 Achromatic Leics” dlameter 1S mar 
PORRO ABBE PRISMS—Stock No, 2006-N, 
-ORRO op IOEN 3g Snd’a focal length when combined of one inch 


Size9"'mm x I7"mm".”; another war bargain. 35. MM FILM ENLARGING LENS SET—St: 
Normal prices would be 26 to 40 tim 057-N. $1.50 
‘At this exceptionally low price, you Consisis of 3 Achromatic Lenses to"use at 
‘even though you have no of about F., ‘These make a good substitute until 
"Such a bargain will not ‘Anastigmat Enlarging Lenses again become avail- 
be available long. abl 


Order by Set or Stock No.—Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


27 W. Clinton Ave., Dept. 10, P. 0. Audubon, New Jersey 
FEBRUARY, 1945 Boy Wor Savi 


that make this a sensational buy. The va- 
of lenses in this Set will enable you te con- NY, SET—-Stock 
‘a wide va- 


5 Bonds and Stamps regularly. 255 


OPERATING COSTS? 
THE SAME AS A BIRD‘S 


The day is coming when you will 


enjoy relaxation from earth-bound 


duties in the quiet gliding theill of 


your skyborne" Yankee Doodle Two.”* 


Whether sailboating on a sea of 


goldtipped clouds—reveling in lazy 


dreams—or streaking with the ex: 


hilirating speed of wind across un: 
bounded space, the motorless fight 
of the Yankee Doodle Two offers 


you all the spiricual luxury enjoted 


by a bird in flight. Pe 


Order your Yankee Doodle Two 
now, Write for complete details. 


Louis 


(17) MISSOURI 
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Pipe companion 
| for your leisure hours 
| (a Ye Wy eg gn ald 


things work? That's the ideal time to enjoy 
the mellow. friendly aroma the rich body 
of Christi 


Peper Pouch Mixture. 


POCKET-SIZE 
PACKAGE 


Christian Poper's “StLouis 


Since 1852 


@ SEAL OUT DRAFTS 
@ SAVE FUEL 
@ BE COMFORTABLE 
| with 


KALK-KORD 


THE NON-HARDENING 
CAULKING AND SEALING 
| COMPOUND 


Other Household 


© Caulking window 
and door frames 
int of any surface. mot © Sealing around 
pabet inn nny pemsacss Wises, bathtubs and 
harden, crack, chip, or ahrink. — finks 
Waterproof and unaffected by @ Sealing cracks 
temperature change 
For Sale by Sears, Roebuck re- ¢ © 
tail stores Paint Dept-30, or by © 
‘mail from Sears 


Product of 
PRESSTITE ENGINEERING COMPANY 


3976 CHOUTEAU AVE. « ST. LOUIS 10, MO. 


POPULAR SCIENCE 


, MICRO-TESTING 
YW es a 
“beats the promise " 


CLEANER SHAVES! “> 


PROFESSIONAL Blades embody a degree of precision 
superior to usual high standards. Tolerances—so elose t0 
perfection—attained by PROFESSIONAL craftsmen are 
your guarantee of cleaner, smoother, more satisfying Shay 
Try PROFESSIONAL Blades today—they're a new 
sensation. More shaves per blade assure savings for YO 
and reserve more steel for the war effort, ATYOUE 
z 


PRECISION-MADE * RUST-RESTSTAN TQ 


BLADES NeWARE, 2, MEW JERSEY 


Selected Briar 


La BEEBEEESs 
YOUR BEST 
CRAFT TOOL 


and 
patterns and designs into linoleum, rubber, cardtoard, 
cloth. Hammers, cuts, files, chisels . .. performs all 
sorts of craft and industrial jobs, better, faster and 
‘easier, Descriptive circular free. 


BURGESS BATTERY COMPANY 


176 N. Wabosh Avene Chicago 1, il. 


FREE BOOK Tells How To 


>| —get better gas economy 
AUTOMOBILE 
USER'S GUIDE) —protong ti 

—preserve exterior finish 


ife 


with wartime 
huggestions 


—keep your car in the best 
operating condition. 


You can get a FREE COPY from any 
General Motors: <8 dealer or by writing: 


——Customer Room 1764-—— 
GENERAL MOTORS, DETROIT 2, MICH. 
IEE COPY of naw edition 64-poge 


User's Guide"—containing 196 
agestions on wartime operation. 


‘del 
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Nelicats... by Butch 
are Sherrill Lguipped | 


the 
SHERRILL 
Maquette” Director” 
compass 


This battle-tested big’ 


<a —_rother of the famous 
yre-war Sherrill Auto 
AVIATION fompass includes new 


principles of compass 
design that will be 
available in the com- 
plete line of Sherrill’ 
Jagnetic "' Director"* 
Compasses and they'll 
sell at popular prices. 


ow? 
a . 
gs Ree. U$.Pat.08, 


| AMAZI NG MYSTE RY 


~— CLEVELAND 


SUPE Yates 
ee 


arenas Som 
ee ad 


Huge 84° Super CONDOR Searer, lider. CD His #3010, $1.00 


CATALOG 


BLACK WIDOW, C-D it T-155 $J.00 CATALOG 


5c 


—J | CLEVELAND MODEL & SUPPLY £0. 


'4508E16 Lorain Ave., Cleveland 2, Ohio, 
POPULAR SCIENCE 


Have You Heard About My 
“HAVE-MORE”’ PLAN? 


How to Raise Your Own Delicious Meat, Eggs, Vegetables, 
Etc. in Your ghrg Time on as Little as ¥% Acre of Land! 


“A Little Land 
and a Lot of Living” 


The EASIEST LATE 
PRACTICAL Ways 


Saves on Food Bills 
and Ration Points 


Ed. Robinson, Box 2802, Noroton, Conn. 
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Fuse Puller — Circuit Tester 


$o-Lo SAVES 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


@ Spreads Like Butter 

© Dries Hard Overnight 

© Flexible—Non-Skid 

@ Waterproof—Won’t Come Off 

Aye Longer 

.=2: — Life for COLD PIPE, CONDUIT 
and TUBE BENDING MACHINES 

TIRES 


Easy to fix cuts, bruises, 
worn spots in tires at 
home. Keeps out grit 


and water, Add hun- Tree priuted matter ow request 

dreds of miles wear to AMERICAN PIPE BENDING MACHINE CO, IC, 

your tires with SO-LO. World's Largest Manufacturers 
TH Pear Si, Basten, Mass, 


ELEMENTS REPAIRED 


CITE PARTE wil 


Re-Sole Tow Own 6 
SHOES 


Fasy~athome. Spread on So-Lo 
like butter. Wears like leather. 


it 
it 


Use itfor all footwear, children's 
and grownups’. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, | 
Auto, Farm, Factory and Shop 
é aml 
Mend It with | 
S0-Lo FOR ¢ 


Mey 
So Ali 


Ve | 


(I 


IDEAL FOR HOME 
WORK SHOP WEAR 


Protects clothes, Handiest thing out. 
Ample pockets «expertly tatlored 
full cut . . . high quality Sanforized 
terial . ° "neutral color. A dandy. 
ment $3.50 each postpaid. 2 for $6.90. 

CANVAS PRODUCTS CORPORATION 

422 McWilliams Street 

Fond du Lac Wisconsin 


Sey Wor fevings ends aod Siampe:regeiarty. | 


husky, accurate 


A New Low-Cost 18” Drill Press 
That Can Really Take It 


This New Duro 18” Drill Press has been designed ond built to handle @ much 
heavier load continuously than ordinary low-priced units. Has many new fea 
tures including: special design for quick-changing of belts; head casting slotted 
to provide take-up when wear develops from movement of quill) six-spline 
telescopic self-aligning spindle that reduces play; heavy ribbed cast iron table 
and base with lorge machined surface and grooves for collecting coolent; bose 
provided with "T" slots for bolting jigs) improved simplified depth gaug 
Efficient production foot feed available. Specifications include: 34” capacity. 
No. 2 Morse Taper. 4 New Departure Ball Bearings. Speed range 425 to 
2030 RP.M. Spindle travel—5". Drills to center of 18” circle. Maximum dis- 
tance from base to spindle—49". Maximum distance from table to spindle— 
19", Overall Height—68", Size of overall bose—18" x 2814". Diometer of 
column—3¥%2". Weight of Model A3088 (as illustrated) less motor, 350 Ibs. 
Also available in bench model, 

‘Send for Catalog—showing low-cot single and multipe-spindle Drill Presses, Metol-Cotting 


Band Sows, Cirevlor Sows, Joiners, Rovters, Shapers, Grinders, Lothes, Scroll Sows, Flexible 
Shaft Unity, and Portable Electric Drili, Gives full specications ond prices, 


‘Avolleble on Priorities only 


DURO TOOLS 


MACHINE TOOL DIVISION 
DUNO METAL PRODUCTS CO, 2667 M. KILDARE AVE. CHICAGO 39. Lk 


ALSO MAKERS OF DURO HAND TO0LS 


LIQUID MARBLE \%.... 


Make, beautiful artificial Marble slabs. Pour from INDICATING 
iquid state. Glazed or un-glazed. “This Marble may 
be mottled, veined, multi-colored or left in its original TOOLS 16 ONE 
jow-white state, ‘The color ily & part, of the 
arbie, does not tade or wear away. ‘Liguid Marble 
Unsurpassed on kitchen or bathroom walls, Easy to 
make and install. PLASTIC FLOORING. May be made in 
any color or combination of colors. Gives a lifetime 
of wear: Dustproof, Soundproof. Verminproot, Resi 
ent to the tread. Lay out aolid from wall to wall or in | 
pattern design of various shaped blocks, " PXiaut 
jOLDS for plaster casting. Make your own molds for 
few cents each. $1.00 in raw materials will make up to 
‘$25.00 worth of finished goods. (Send no money.) We 
furnish names of buyers. Write now for free infor~ 
mation, and get in on busy season just starting. Dept, 236, 5997 8. Main St 


COMPO-TEX, Box 786-G, ST. LOUIS, MO. 1 Lon Angeles 1, Calif. 


7 |GET THE IMPROVED SUPER DRILL GRINDING ATTACHMENT 


Sharpens drills from 3/32” up to 1-1/16” diameter. Grinds old drills 
like new i ifferent drill point angles—59° 
ind short, medium and long twist drills up to 11” 


Pays for itself the first week 


NORK WIGGLER 
for FAST and 


Accurate Set-Ups 
Wiegler body hardened alloy 


out lines, 
fay type indi 
it'to be 


1 Wiggler of its kind 
NORK PRODUCTS COMPANY 


NO MACHINE SHOP 
‘SUPER GRINDER. Just mail your cheek 
‘oe money order for $2.05, complete, and your agdress—tho SUPER 
“GRINDER will come to You quickly, postage bald. 


‘SHOULD 


CRANDALL MFG.CO. MONEY 


pe Dept. FB-2, 1512 W. Slauson, BACK 
a) Los Angeles 44, Calif. GUARANTEE 
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al () for this handy 


WOODWORKING TOOL 


ee ite | 
AEE sh 
GREENLEE == 


= 
HANDY CALCULATOR 


“Worth the price 
of five anyway,” 


writes a user. You'll agree when you see how 1 
popular, sading calculator swiftly solves 
your woodworking probler 


inkage, warping, working ease 
‘woods. More, too: fet kceubeacieed 
of screws...nail specifications...tool sharpening 
hints.,.protractor. 6” diameter, fits your tool kit, 
Heovily varnished cardboard. Special wartime 
offer by the mokers of famous GREENLEE tools for 
craftsmen—10¢. Send coupon in next mail. 
Greenlee Tool Co., Rockford, Ilinois. 


WW Fic Madyn vot Contes? 
\ GREENLEE ; 


Send for yours now! : 


GREENLEE TOOL COMPANY, 2127 COLUMBIA AVENUE 
ROCKFORD + ILLINOIS 


Enclosed is 10¢. Send your “Handy Calculator” 
by return mail. 


Name 
Address 


/ 


City — 
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STOKER EMPTIES OWN ASH! 


A remarkable stoker already used by thousands 
of home owners—fits into any furnace or boiler: 
Manufactured since 1934. So automatic it takes 
the coal from your present coal bin through a 
pipe to the furnace, going around corners if 
necessary. Keeps house at even temperature, 
empties its own ash in sealed containers, no coal 
to shovel, no clinkers to dig, only bituminous 
stoker of its kind on the market. Send for full 
information NOW! 

POCAHONTAS FUEL 


MPANY INCO! 


RATED 
| OHIO 


341 EAST 1311 STREET © CLEVELAND 


‘Sevety Tromso Et Forence 


Bald with Cement Composition 


THINGS TO 
MAKE IN 
YOUR HOME 
WORKSHOP 


‘only 100 
ats — bird 


STANLEY TOOLS 
2124 Elm Street, New Britain, Conn 


Roma WINE COMPANY 
Fresno, California 
MORE AMERICANS ENJOY ROMA, THAN ANY OTHER WINE | 


HOLD-E-ZEE 


AUTOMATIC GRIP SCREWDRIVERS 


Hold-E-Zees do the job better, faster. 
‘They excel wherever screwdrivers are 
used. Gripper instantly released by 
spring action, sliding up out of 
‘way when not in use. High- 

¢ quality materi- 
Is throughout. 


POPULAR SCIENCE 


New Sickness and Accident Plan 
Pays $25 Weekly Benefits 


Costs Only $12 a Year= Down Payment $2.50 
— Hospital Benefit Included 


Newark, N. J.—The 58-year-old North | 
American Accident Insurance Company of | 
Chicago, announces a new plan that pays | 


$25 a week for 10 weeks for both stated ac- 
cidents and sicknesses, Plus an additional 
$25 a week for 4 weeks for accidents re- 
quiring hospital confinement. Yet the total 
cost is only $12 a year. The purpose of this 
new Premier Limited Double Duty Policy is 
to bring sickness and accident protection 
within the reach of men and women who do 
not have large savings with which to meet 
sudden doctor or hospital bills, or lost in- 
come. 


This new plan also has a double-indemnity 
feature covering travel accidents. You re- 
ceive $50 a week if disabled by an accident 
in a bus, taxicab, street car, train, etc., and 
$75 a week if the accident requires hospital 
confinement. There is another new special 
feature that pays up to $25 cash for doctor 
bills, even for a minor accident such as a 


Men and women who join the armed 
forces will receive the full benefits of this 
protection while in the United States, 


North American Accident Insurance Com- 
pany of Chicago is one of America’s great 
insurance companies, the largest and oldest 
exclusive health and accident insurance com- 
pany in this country. It has paid out over 
$35,000,000 to grateful policy holders when 
they needed help most. North American is 
under the supervision of the Insurance De- 
partments of 47 States and District of Co- 


| lumbia. 


cut finger. In case of death by a common | 


accident, the policy pays one thousand dol- 
lars cash to your family. Two thousand dol- 
lars if caused by a travel accident. 


In addition, it covers many common si 
nesses such as pneumonia, cancer, appendi- 
citis, ete., paying the weekly benefits whether 
confined to home or hospital. 


The entire cost is only $12 a year, and 
that applies to men and women between the 
ages of 15 and 64 inclusive. Between the 
ages of 65 and 75 the cost is only $18 a year. 
Protects you 24 hours a day. No reduction 
in benefits regardless of age. No medical 
examination is required. 
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Men and women who would like full de- 
tails about this new plan are urged to write 
a letter or postcard for a revealing booklet 
called “Cash or Sympathy.” This booklet is 
absolutely free. It will come by ordinary 
mail, without charge or obligation of any 
kind. No one will call to deliver it. We sug- 
gest you get a free copy by sending your 
name and address with postal zone number 
to Premier Policy Division, North American 
Accident Insurance Co., 830 Broad Street, 
Dept. 115, Newark 2, New Jersey. 


“FREE BOOKLET 


North American Accident Insurance Company 
1920 Broad St., Dept. 115, Newark 2, New Jersey 


Gentlemen: 
Please mail me x copy of your FREE booklet 
- : 
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'Y HOBBY SHOP 7 
AFTSMAN: 

Here’s 1 roo. witH 5 DISTINCT USES 

‘THE BARRON MULTI-PURPOSE 

ROTARY WOOD PLANER 


DRILL PRESS OWNERS! 
$750 


{BARRON TOOL CO. INC. 


ISTEP AHEAD OF THE CROWDS 


Be proud of 

HouE work! 
lectroplate 
‘our models. 


metal proj 
ects. Replate 
worn objects, 
Ts Easy | model Warner 
plater today. ONLY. 
ping, charge collect. 
IRNER ELECTRIC CO. 
Dept RABUN michnanr ehcee i 


BOOKS Wot 


he, kind they ike, You. wil be, both a 
Riot and the Life of the Party wil 

ff these. pocket site Joke books, “They are 
fui! of Butertainment, Pun and’ Humor. A 
sBeeal astorument of 12 books ai different 
eash or stamps tor 


TREASURE NOVELTY CO. 


Creda, holes, dents in wood, pleut, | 
concate, atl, ak. — lowe honclen, 

rung, kn, screws — mises or 
pent, fs hem al with Sovegron 
Cro Filer (hard on sone) or Savogron 
Wood Putty (easly tooled). bat mix 
with woler, pre nto ple, Sys pul 
Nardone, wl tsk! Con be 
painted pre<tored. Keo for models 
ilys ee. Patented Big. 1b. con only 
30 et herdwore ond pon store 

FREE CIRCULAR 


IF COMFORT HAS 
BEEN A LUXURY 


ASTHMA 
RELIEF 


‘A Modern Inhalant Method for 
Relieving the Symptoms of Asthma 
of Non-Cardiac Nature and Hay Fever 


Breatheasy 


‘Money Back Guarantee 
Send for Free Book, Dept. PS 
BREATHEASY DISTRIBUTORS 
65 Cedar St., Seattle 1, Washington 


Use This of Any Similar 
Directed By Accompanying Literature. 


Describes there ond other 
Sovogron Product Heavy 
Duty Cleaner, Remover & 
Bleacher (1 


CRACK 
Soap Powder. muee 


THE SAVOGRAN CO. | @ 
Dept 14, Mest 10, Mose, 


SAVOGRA 


CRACK FILLER - WOOD PUTTY 


IN EVERY WELL-EQUIPPED HOME WORKSHOP 


264 Buy War Sevings Bends ond Stamps regularly. POPULAR SCIENCE 


WELDING 


2 
z 
8 
5 
8 
8 
c=) 


Just out... "QUICK CONSTRUCTION 
do the HARDEST jobs the EASIEST way in LESS time 


REFRIGERATION 


12. Wow To DRAW FUNNY PICTURES. $2.00 SERVICE MANUAL 
14. ART OF CARICATURING, 

15. FIGURE DRAWING FROM 

46. MODERN LETTERING 


tAvouT. 
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Make Any Article 
LOW: DA 
with 
Mogi New Discovery! 


‘You can haves goo steady, cash business of | 
your own reconditioning saws with the Foley 
Automatic Saw Filer, which makes old saws 
cut like new again. ‘The Foley is the ONLY 
machine that files all hand saws, also band and 
circular saws. Easy to operate—no eyestrain. 


SEND FOR FREE PL 

to start in spare time—no canvass 
ing. Send coupon today=no sal 
man will call. 


Modersize Your Gun! lmprove Your Seorel 


‘durable gripa made. Pos 


FOLEY MANUFACTURING CO. Selon Lege Maser ste cote oes, 
Bie Fo tage Minanepet 1S Mimesote | SORE Wet wea oem oe Low rie, yuan 


SPORTS, INC.,(Mfrs.) 2850N. Clark St.,Dept.S-2, Chicago 14 
FOR COUGHS FROM COLDS, 


aches, burns, sprains use TAYLOR'S OIL (Called Taylor's 
f Life ever 80 years). At your favorite st 
35e,_75¢, $1.50 


Pays HOSPITAL BILLS GOOD MONEY; 
for Whole Family &43 Seles reaane 


Costs 3c a Day for Adults | ys cca 
Only 1'¢ a Day for Children o3% 


teehee meoes gy etaetsetearemetae | 
Taher lcm apoce ees sett rere Nome: | WOU May Never Suffer Eve 
for EACH and EVERY person insure, ‘Pare ap to 1g Acid Stomach Pain 

Un Ee ag hon keen 25c Test 

ea pesca eae maa een cance | sania tga eee rae gaboantie 

fe ela Ta tiwrerareFamiy Hepat areal | Hetil WA heh oP ey eRe ly 
OROLEE Matra enn cw gear fal | fo barar btn, sot, Spt Ho 


ist be convinced In § minutes Or DOUBL 
RACK. 


“The Book The: 


ae 


i, FREE INSPECTION Ofer of Low-cost | 


| rary Hoapleaizston Plas 


60 PIECE UNIVERSAL $15 
ARBOR TOOL SET (2%) 


Includes assortment 
‘ng, and’ carrie Shur 


fa 
ae 


Genuine DIAMOND DRILL SPECIAL 


$7 Your, choice of shane S95 


it Treat —Case Hardening 


You'll find it easy to 
repair your plumbing = 
and heating systems, autos, household 


Gi, Baméate fa np apes equipment, utensils, tools, etc. with 
Wats te crea : -On Ni pail 
xansas iv SPeciaiTyEs co, Smooth-On No. 1 Iron Repair Cement. 
Box 6022, Dept. 8-54 s City. Me: Stops leaks, seals cracks, tightens loose 


bolts, screws, fixtures. 


se—requires no heat, no spe- 
nce. Applied like putty, 
Il, Get a 1X-oz. or 
7-oz. container of Smooth-On at your 


hardens like me' 


neighborhood hardware store. Or if 


Easy to Plate CHROMIUM | necessary, write us direct. 
GOLD, SILVER, NICKEL, COPPER 


Pic Arer li ..| Repair Handbook FREE 


ed 
Diater. At the stroke of an, 
You im clectropiats mode 


Hea 
Nickel Copier ‘or 


NER ELECTRIC €0,,360 N.Michigan, Chieage 1, Dept.A-28 
Gentlemen: Sead Free Sample and Details to: 
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This exciting, fascinating game teaches you how 
to speak another language while you play! 


fler WITH A BEAUTIFUL, 

‘Mufflers feature improver 
jars cheod of competition. 
wer, reduces back pressure 
ce. Savings in gasoline will 


AMAZE 
YOUR FAMILY! 
AND FRIENDS 
WITH 
NEW FOUND 
KNOWLEDGE! 


y this game 
with your friseds you will soon speck ehofter Langeon 


LEARNZLINGO is Easy 


can speak another language by assocl 


UEARNALINGO is Quich You speak new words im- 


mediately. Any age can play Learn 


ORDER TODAY!—MAILABLE OVERSEAS 


3000 Designs, Drawings & Sketches 


MECHANICAL MOVEMENTS, DEVICES, 
APPLIANCES, CONTRIVANCES AND DETAILS 


This Horseshoe 
\ landmade, 
y W| Fiat engraves 
| 3 ASYM) inlaid with simu: 
lated pearl, is a 
KNOCKOUT! 
Shoeand shank of 
everlasting Monel 
Metal is 


GUARANTEED 20 YEAR: 

is limited . .. rush your order! SEND NO 

SR rY. Pay Postman only $3.85, plus excise tax 

postage. Return for refund in’ five days if not 
delighted. State size. Addresa: 


AMERICAN JEWELRY CO., witsiit,' Weve. 


L HOLE Toors 
a 


“Tny $985 0.0.0. 


Plus Usual Postal 
ALCO SHOPS, 2628 Armstrong Avenue, Lot Angeles 26, C: 


ONLY ONE HAND NEEDED TO OPERATE 


‘The entire tool has been ground and polished— 

anvils are hardened “spring tension da measur. 

ing rods assure proper seating of anvils—if 

do not believe this to be a really outstanding 

tool value you may return to us within three 
‘and we will immediately refund the full 

purchase price, 


AL c O SHOP 262°.neters kit 


SURPLUS BARGAINS 


SENSATIONAL VALUES 
FOR QUICK LIQUIDATION 


HUNDREDS of ITEMS CATHODE RAY TUBES 
Dertmente 
Fadio hama: 
Standards inch 


USED U.S. GOV'T. PUP TENTS 
Regulation” army. pup ‘tents of durable 


TO CHOOSE FROM 
falore!_ Hundreds of 


val 


Used, but in good conic 


tion: Fine for campers, outdosramen, boy | Pa ind items for, home, 
Scouts ete A arena | stop and outdoors at tremen: 
itt for boys. gous “savings. “Order, “early Cathode Ray tubes, Ideal Tor 


Ample Stocks are on band t3 
take care of oll needs but at 
these “prices, they won. last 
fone. Order direct from this ad 
Suilstaction guaranteed, 
CATALOG PS2 FREE 


television. scope and” experimental “work. 
Slightly used oy U-S. Gov't, for test, work 
Guaranteed to give excellent service, Specity 


eee) §4 9.00 


Ku0o-Tt $4.95 


TO DECORATE YOUR DEN OR LODGE 
ies ea Sg 4 06 
ee 


‘SURPLUS AIR CORPS APPROACH METERS 
TWO FINE METERS IN ONE 


Extra, heavy Bolo. Knife. with 

‘tempered 
Wweted handle 
nd south Pa: 


REGULATION 

ARMY 

MESS KITS 

Hoary duty type with compound lever | mesa WIG taea! fo aatapees Boy 

pee Pt for fasn an Scouts. etc. Slightly used 
Fe ew fr" § 9.95 


at Siar on 69C 


MILITARY SLIDE RULE ***AIR MATTRESSES 


S| a 


Specially designed for Army 
ine. Measures 2 x 18% 24 
Inches. Calibrated In yards 
And meters. Reversiblesalid= 


BE Bene ae 


but 
x 


LENSES, PRISMS, ETC. 


WRITE FOR L2PS LENS LIST 


THIS AD 


STARK’S “cuca 8 
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| FREE BOOK—Chronic 


AND ASSOCIATED AILMENTS 


Beer skis 
make for bee 


Choose 
Notthisnd Pings ‘de 


signed and 
who Anow good skis. Built for action, balanced for con 
trol, Northlands are the choice of world famous skiers. 


* Of FREE for the First Time 


et Northland’s famous 48 page Ski Manual FREE. Edited by 
Hannes ‘Schneider—full of helpful shing tips—62_Ulstra- 
tions: Send pesteard today. (Offer does not apply in Conada.) 


NORTHLAND SKI MFG. CO. 


World's Largest Ski Manufacturers 
94 MERRIAM PARK * SAINT PAUL 4, MINNESOTA 


je today for large 122- 
McCleary Clinic, 271 
, Excelsior Springs, Mo. 


FUN FOR 


=s rf 


Song Plate Playing guide and 


1 
fay 1 

1 oc neared eseng ents? 1 
1 ame i 
al 


1 oF 


BENJAMINGE=CPELLETS 


AVAILABLE FROM FACTORY 
‘and dealers-—Cal. .22 ot $2.00 M,; Ca. .177 ot $1.80 M. Place your order 
now for © NEW Benjamin Ar Rifle ot Benjamin Ai Pistol. White today for 
lutated folder of POSTWAR MODELS and POSTWAR PRIORITY PLAN. 


BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 


Buy Wer Savings Bonds and Stamps regularly. 


| Protect your home from 


same Goose -Flesh 


YH ‘A recent frightful increase in fre hazards 
pte deaand for are’ protection 


oe Sibear eae Getherings 


THE FYR-FYTER CO. 
Dept. 92, Dayton 1, Ohio 


EASURE TO 1/10,000” 


with the REED 
MICROMETER 


ASSURE MORE WARMTH AND COMFORT WITH 
| BALSAM-WOOL ATTIC INSULATION 


Why let a chilly house dim your social life 
and dampen your spirits! You'can save fuel— 
and still be “more comfortable—by insulating 
shows how to fd length your attic with Balsam-Wool. It’s an easy job, 
bar foot and ace Sabina, and fuel savings often amount to as much as 20%, 
per heating season. 

Balsam-Wool Attic Insulation is the way to get 
lasting comfort, because this original blanket-type, 
sealed insulation provides lifetime efficiency. Mois 
tureproof, windproof and fire resistant, it is laid 
like a rug in your attic—no muss or upset. 
MONEY BACK IF NOT SATISFIED — If 
Balsam-Wool does not increase your comfort and 
fuel savings, your money (including installation 
costs) is cheerfully refunded. See your dumber 
dealer now about buying Balsam-Wool on easy 
m= | monthly payments—or mail the coupon for further 
information. 


\ 
A Caan ching ingrid emblems Feet C9 IS 

bday: Depo, Metal rts Ga, Recut, HY. le" 
SEALED INSULATION 


OLD AUTOMOBILE oliom-Wesl...Prodvcts of Waverhosuser,.. Nv-Wood 
CATALOGS WANTED 


Dept. 211-2, First N 
St Paul 1, Minnesota 


Please send me more information about 
‘modernizing homes with Balsarm-Wool and 
Nu-Wood. fam a home owner (J, renter D, 
architect D, contractor Cl, 

} student, [J postwar planner 0 


Nene. 


Address. 


A tific museum wants authentic automo- 
bile catalogs and sales literature issued be- 
tween 1890 and 1925, Will pay reasonable 
prices, Write full descripti 

Dept. PS, 140 W. Ontario uC i Buy War Sevings Bonds and Stomps regularly. 


i 
i 


—————— 


Amazing Handy 
ADDING 
MACHINE 


Can Be Carried 


POSTPAID 


ABSOLUTELY 
ACCURATE 


Yet Weighs Only 5 Ounces 
$10,000,000.00 


instantly—as fast as you put 


* Can be used to subtract, multiply and 
vide 3 odd 


* Metal construction for years of service 


as well 


Haven't you often wished for a handy little 
device like this . . . that you could take with 
you ANYWHERE . .. on the road, in the 
office, at home or in the shop? You can get 
one now... Business man, student, house- 
wife—everyone finds this handy guaranteed- 
accurate little machine useful ... ORDER 
YOURS TODAY. 


SEND NO MONEY 
Just send name and addi . 
plus postal charges on delivery. Or send $2.50 with 
Order and we pay saving you about 50 
cents at the new postal 


LEE SPECIALTY CO., Dept. PS-7 
Box 3620, Mdse. Mart, Chicago 54, Ill. 
MAIL COUPON TODAY: 


5lh HANDY ASSORTMENT SY 98 

FOR MECHANICS—GARAGES. 

Ja— WORKSHOPS —HOME USE Ma! 

SCREWS © NUTS © BOLTS © WASHERS 

RIVETS @ SPRINGS @ BRACKETS e MISC. 
MORE THAN 1,000 PIECES 


5 full pounds—a veritable treasure chest of fastening d 
vices for every practical use. Satisfaction guaranteed, 
der now. ‘SPECIAL—2 assortments, over 2,000 


HUDSON TRADING CORPORATION 
The House of Handy Assortm 
F-161West Hubbard St., Chicago 10, 


Buy Wer Savings Bonds and Stamps regularly. 


faden ‘hands ever" tech the 


Feach places In itty 
SAFE + SURE 
SANITARY 
DAINTY 
FAST 
PLEASANT 


ected. 


Baltes Products 3 

Io West 44th St 10 N.Y. 

Ly Encloved Ship'c.'0. D. 1 
J $1.00. "Sena will pay postman 


name 


Aponess. 


POPULAR SCIENCE 


FLASHLIGHT 
BATTERY 


STOP RADIO STATIC 


‘The ALL WAVE radio fiiter ts guaranteed to 
help You get perfect radio reception, Eliminates 
clicks, crack 


ned! on any make electri radio, ‘To connect, Just put your 
Fadio’ plug” thr 


JOHN E, KANDLER $0. 


WINDOW SIGN L LETTERS 


For Store Pronts and Office 
Tear one demples Rarniened. Wantadion told and slivers 


METALLIC LETTER CO., 441 N. Clark, Chicago 10 


using old auto parts, powered bi 
br larger air-cooled *e fine: Pies 


Money ‘Back 
SHAW Mra. cn. avez rrowr st. 40 


esbure. 


sears wort ath Si, columbus, Ohio 


FEBRUARY, 1955 


Buy Wer Savings Bonds and Stamps regularly. 


Master Builder 
Sf Men, show 

YOU howto build 
YOUR BODY into 


and powerful bodies 


wyaterm that 
we Lean do it for you that t offer my MONI 
Back EEL Let ne give you the bull, strength enersy 


Send NOW for this Amazing, Complete 
3 WEEKS “POWER-PLUS” SPEED COURSE 


in muscular development for 
ARMS, SHOULDERS, CHEST, BACK, LEGS 


Eprera evecy part of your body Inside and out 
Given "you strength, baltds np a 


Eilp a'mait‘coupon'to tue TODAY 


For Quick Action! ""s 


Smears: 


JOE BONOMO, Dept. 502-B 


1841 Brocdway, New York 2: 


Be Prepareo For SICKNESS 


or ACCIDENT 


THIS HOSPITALIZATION 
PLAN COVERS BOTH 


asl 


FOR SICKNESS OR ACCIDENT 
‘osptal Expenses pad, up te. 

FOR ACCIDENT 

‘Doctor Expense paid, up to 

‘Loss of Wages reimbersed, up ta. 
‘Loss of Lite by Accident. 
WAR COVERAGE AND EXTRA BENEFITS 
‘Chiidith Expense pald, vp to 


al the Bet 
satus eard 


is eal ae -_ 


ity Mutual Li 


HARD HITTING 


we My ” 
FOR CRAFTSMEN 


MIGHTY, but geatle— 

Nupla Hammer, 
made of Flex-O-Cryst, 
HEALS ITSELF when 
dented or deformed. Hits 
hard effective blows 
without cutting or dam- 
aging. More durable 
than rawhide because it 
does not curl or perma- 
nently deform. Unlike 
rubber, will not rebound; 
not affected by oil or 
gasoline, 3 sizes and 7 
weights, 


SOLD AT HARDWARE 
STORES everywhere; 
write for name of local 
dealer. 


NEW PLASTIC CORP. 
1017 N. Sycamore Av. 


 NUPLA 


= 


micHTy 
bat Genie 


Ptastic 
HAMMERS 


MECHANICS, HOME-OWNERS, FARMERS 


| OWN THIS WELDING 
AND BRAZING OUTFIT! 


Handy, portable ghtowork welder 
for mechanics of every type ide 
Shoes eee 


Math, Supplies. Only $1 
cheek wi 


MAGI-GLO [uuuna 


Mom-cig 
Teena 


MAGI-GLO, Dept. 32. 


REPAIR YOUR OWN / 
ELECTRIC APPLIANCES ,/ 


‘Trademark Reg. and Pats. Pend, 
CHANUTE Self-Welding ELECTRICAL 
HEATING ELEMENT #LUX. Generous 
amount. instructions enclosed. $1-00 
postpaid 

‘CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Tex: 


jolph, Chicago, 1, 


Grandma In 
Her Chair 


She’s as Lively as a Youngster— 
Now her Backache is better 

Many sufferers relieve nagging backache quickly, once 
they discover that the real cause of their trouble may 
be tired kidneys. 

‘The kidneys are Nature’s chief way of taking the ex- 
cess acids and waste out of the blood. They help most 
people pass about 3 pints a day. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg pains, loss of pep and 
comrey, Setting up nights, swelling, puffiness under the 

ches and dizziness. 

“Don't wait Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and wil! help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan’s Pills. 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


POWERFUL LIQUID 


Promptly Soothes Torture 


[WE ELDER 
<= 


ay 
To quickly relieve itching, burning of 
simple skin rashes, eczema, psoriasis, 
ringworm symptoms and similar skin irri 
tations due to external cause — apply 
wonderful medicated liquid Zemo—a 
Doctor's formula backed by 85 years’ 
success. Zemo also aids healing! 

Apply clean, stainless, invisible Zemo 
any time—it won't show on skin. First 


trial convinces! In 8 7E 0 


generous aN 


v4 Le rie the, welder 


different sizes, 


WYTEFACE Steel Tapes have black graduations on a crack-proof 
surface, Easy to read in any light, from any angle. Faster 

measurements with fewer errors. Designed for hard service. Resists 

abrasion from rails, pipe, rocks, concrete. Protected against rust. 


KEUFFEL & ESSER CO. 
WYTEF ACE 
ASURING pi \asa NEW YORK + « HOBOKEN, N. Ca Drafting 
crest ME teat aaa ee ce 


THE “POCKET-SIZE” , 
* MACHINE SHOP 


wrmed forces. AN 
prion Fecords in plant 
<1 tInghouse, Remington Arms, Ford, 
Talvinator: Consolidated Aircraft; Nerthrap, Bovglas 

and many other 

‘Only Moto-Teols Mave All These Features 
peed of approximately 
a 


4 Made! 2 soto 
e han 


rs, = Ber 
DREMEL MFG. CO., Dept. T- 125-8, F RACINE “WISCONSIN 


IF 


HEARING 
WERE VISUAL 


Here’s what an improperly fitted 
Hearing Aid will give you 


And here's what a “personalized” 
fitting with the New 
Super-TELEX will give you 


Experience near-natural hearing as 
recreated for you by the New Super- 
TELEX. To use a Telex is to know the 
thrill of restored hearing through scien- 
tific “personalized” fitting. Test the 


New Super-TELEX ... FREE. You’ 
know then why a Telex can realisticall: 


i 
ly 


fit your hearing need now and for years 


to come. 


TELEX 


Hearing Centers from Coast to Coast 
Consult Your Telephone Book 


TELEX LABORATORIES, 54 Telex Park 
‘Minneapolis, Minn, 


Pleate send me a copy of your new book, "New 
Hearing Through the Miracle of Electronics.” 


! 
1 
1 
! 
| 
| 
1 
! 


Fingers 
Save + le 


I-Grip Finger Geerds 


ie Sire 
‘Guarda. Used or” banal : 


1 ITALIAN ACCORDION 


Han MADE, 


‘SENDING 
SODE kiiine 


aiee "TEETH 


KLUTCH holds them tighter 


KLUTCH forms comfort cushion: holds dental 


age attach to your radio (tong. 
st Sige. tegen es fr 


SIGN EASILY «»> EXPERTLY 
PAINTED~*-LETTER PATTERNS 
SHOWCARDS Sauce 
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rode sealing me Wor 
Be meee WELDER 


SIGNED TO DO HIGH GRADE 


DYNAMIC WELDER CO. @ 13 Eost 23rd St., CR, Chicago 16, Il, 


TS Seep stte mene 


NEWT DEAL NAVY GIFTSE 


Grand “Sweetheart” Combination Gift! 


] ‘A Complete Line of 10", 11” ana 12” 
PRECISION 
LATHES 


[huGH #1000 pRessuRE] 


A DANGER SIGNAL 


Often associated wi 


for neuiyin duagter G¢ a centr Bend pet ARMSTRONG TOOL HOLDERS 
je Book today. No obligation. sgAbed American tnauntry to chdage 
BALL CLINIC, Depts 5160, Excelsior Springs, Mo. 


‘Sell A 
wick prott showing! 
ethday', Anniversaries, a | 


ps eet 
Retail sy FRIENDSHIP sTuDIOS 
{ie apame srmeer, “Euamina, 


( 
DEPT. 451 P. 0, BOX 1118 CHICAGO, ILLINOIS, 


FEBRUARY, 1945 Buy War Savings Bonds ond Stamps regulerly. 277 


Other ages at propor: 
tionately low rates. 
This is Legal Reserve Life 
Insurance offering all 
Standard Provisions under 
the New York State In- 
surance Laws, issued by 
Postal Life of New York. 
Unique among major com- 
anes, Postal has sold 
ife Insurance by mail 
and over the counter for 
40 years, has more than 
$14,000,000. in assets and 
has paid out over 


$55,000,000. 


to policy holders and their 
beneficiaries, Premiums 
may be reduced by divi- 
dends, Current dividends 
rate 91/3% of annual pre- 
mium, Coupon brings full 
information and rates at 


of aged! 
DIRECT 


trom 


POSTAL 
LIFE 


of New York 


‘etion Is vital M A IL 
cam THIS 


COUPON 


Mail me without cbligision complete 
information about your low-cost 
Modified "4" Policy at my age. 


Name ... 
Occupation 
Date of Birth. 


i 
| 
| Address 


"include P.O. District Number, Wany J 
| al 


Buy War Savings Bonds and Stamps regularly. 


Sie. C.O.D. price $1.25. 


Extra interchangeable tips for making 1/64", 1/32", 3/64", 
ale, 3/32" and ",” wide stripe lines=50c each, 


tow Every Panter and Craftsman Should Own One 


‘well ax beau 
selene eee tea eal 

Fetlnd your money promptly. 

Paint Dealers: Write for Uterature, ee, 
WENDELL MFG. Co. 


4234-4 Linealn Ave, Chicago 


YOUR OWN 
TRACTOR 


FROM OLD 
AUTO PARTS 


SCIENCE AND MECHANICS, 184 E Ere St, Dept M13, Chlcage 11 


REPAIR CRACKED 
BLOCKS AND HEADS: 


C.F-LUSK_CO., 4620 EUCLID AVE., CLEVELAND 3, OHIO 


TOMBSTONES mm 
DIRECT TO YOU ages 


Gensine enti ROCKDALE 
Secaeevpee mucneens easy J" | 


Reckdate manamento,,Oept- 500 Jolt. La 


With FALSE TEETH 


Here is a comforting aid for lower plate users. 
Exo Dental Cushions relieve sore spots on 
tender gums; stop lower plate from raising 


‘ond ‘clicking; prevent seeds kom lodging 
under plate, make plate fi snugger, help you 
wear and become accustomed to new plates; 
enable you to eat meal, tomatoes, pear 
ot a powder, is not a paste, will 
late, Send 80e for 10 Ex 
No’ stamps please.) EZO 
PRODUCTS COMPANY, Box No. 93 
Dept. J-16,Phila. 39, Pa. Ad 


FITS ALL CARS 


* Vacu-Matic is constructed of 
six parts assembled and fused 
into one unit, adjusted and 
sealed at the factory. Noth- 
ing to regulate. Any motorist 
can install in ten minutes. 
‘The trial offer coupon will bring 
all the facts, Mail it today! 


AGENTS TRIAL OFFER 


© Vacu-Matic offers a splendid opportun- 
ity for unusual sales and profits. 

car, truck, tractor and motorcycle owner 
8 prospect: Valuable territories now open. 
You can obtain one for your own car if 
you help us introduce it to a friend. Just 
check and mail the coupon today. 


FEBRUARY, 1955 


wv 


) Quicker starting 


back ‘guarantee. 


AUTOMATIC SUPER- 
CHARGE PRINCIPLE 


© Vacu-Matic is entirely different! 
It operates on the supercharge 
principle by automatically adding a 
charge of extra oxygen drawn free 
from the outer air, into the heart 
of the gas mixture. It is entirely 
automatic and allows the motor to 
“breathe” at the correct time, open- 
ing and closing automatically. 


Every 


Buy Wer Sevings Bonds and Stamps 


OMG 


30% EXTRA MILEAGE 


from EACH GAS STAMP with a 


‘You can’t change gas rationing, but you 

can make sure that each precious gallon 
of gasoline is providing you with the maxi- 

| mum mileage of which your car is capable. 
Now you can get added mileage . . 


. plus 
and more power! Make this 


trial test. . Install a Vacu-Matic on your car 
and get up to 30% extra mileage on a money- 


PROVEN BY TEST 


* In addition to establishing new 
mileage records on cars in all sec- 
tions of the country, the Vacu- 
Matic has proven itself on thou- 
sands of road tests and on dyna 
mometer tests which duplicate 
road conditions and record accu- 
rate mileage and horsepower in- 
creases. Thousands of motorists 
now enjoy extra mileage—improv- 
ed performance with Vacu-Matic, 


regularly. 
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GOOD NEWS FOR ALL WHO WEAR GLASSES 


See Without 
Glasses 


nd clearly—WITH- 
r what your age, or 
are 


CRORE nr 
5 
reid Ts 


LASSES IT 
Onder Your Copy Before Price Gacs Up | wut 


Qe’ 2 30 
ig 8 Fi 


s 
e 


A 


2FQR-Ri 


izuy FAST: 


HOW TO BUILD 


Making practical things that 
work and save money Is al- 
Ways fascinating, especially 
when you ean do it in spare 
Pe time and with spare equip- 


Gs SE es 
reansronuen, SENIORS. ESTE 
WELDERS ag SoE een in eaten aaa tas 
“S (‘ - make that, too. In fact, the 
S iris bunts 'plags if the Ledy 
i Test nin ‘calsie sts to ms 
~J 100 more maiidual Heme 
ey esol cre money yt 
fp Fe 
fectnc 
SUTbOM owen 
none Foe 200 Amp. Conerater Welders 
ci 5 ‘Workshop Spot Welder 
Large Trenetermer Welders 
Cumumitns Carbon Weiser 
} Tiecerte Foncare 
inane pono 
\ Tench Grinders 
6.12, a2 med 110.Vol Motors 
‘Wind Driven Light Plot 
Vncoet Eicetrosseere 


WIND PLANTS 


ELECT. GOBIKE 


From 5° above to 


10° below zero 
Insect s P 
COC GEMMEIME These plans were made for For Fish, Meat, Fruit. 
YOU and others like you. who 


& Ferm 820 not in any sense electrical 
£2, ? azics. They to build this Fast Freezer. Our plans cover every detail and 
3 ielent, and You need no expert knowledge of refrigeration oF carpentry. 
= lo not need a Jot of expensive Ean be bult of new oF used parts, Operates on any Voltas 
ELECTRIC MPEP sands of amateurs are hav- 


SCOOTER gq FENCERS ing fun or making profits for our Special Combination Offer of the Fast Freezer 


with the many things these plans and’ the 1945, Legay” Manual for only $2.25, oF 
SAB plans ‘neiped them to build. — Epecirs“which of the two iteme you require at quoted peice. 
£ The flustrations shown are 


d Sou. LEJAY MFG. CO. 


T GENERATORS worTn 


$12.35 SAVE ON THIS COMBINATION OFFER 
kano Letay Manufacturing Cou, 


£ BOUGHT 423 Lelay Building, Minneapoli 
TRACTOR INDIVID- Gentlemen: Please send me both the LeJay Manual for 1945 
UoHTs UALLY ($1.50) and the plans for your New Fast Freezer ($1.00), for 


‘which T enclose $2.25 in Cash ( ) Check ( ) Money Order ( ) 
T need only the LeJay Manual and enclose $1.50 ( ) 
I need only the Past Preezer Plans and enclose $1.00 ( ) 


MINNEAPOLIS — 8 
FEBRUARY, 1955 


Precision work 
machine on which it is produced. Thi 
many war plants, known the world over for the per- 
fection of their products, rely upon precision-built 
South Bend Lathes for handling operations that de- 
mand machining to close tolerances. 

While precision is measurable only in the finished 
work piece, it is the direct result of the lathe's design 
and construction. Unusually large spindle bearings, 
belt drive to spindle, hand-scraped hed ways, rigidity, 
and smooth operation are some of the features that 
make South Bend Lathes capable of the most exacting 
precision operations. 
as always, our entire factory is devoted 
to the production of South Bend Precision 
Lathes. No other product is made by us. There has 
been no lowering of quality standards because of war- 
time restrictions or shortages. The use of substitute 
materials is negligible, limited only to non-essential 
parts such as name plates, paint, etc. Improvements 
have been accelerated. 

The performance records that these lathes are 
setting now on war production work forecast their 
value for tomorrow when accuracy and production 
costs become critical competitive factors in post-war 
enterprise. 

South Bend Engine Lathes and Toolroom Lathes 
are made in five sizes: 9°, 10", 13", 1444, and 16" 
swing. The Precision Turret Lathes are available in 
two sizes: 34” and 1” collet capacity. 


“HOW TO RUN A LATHE” 

A helpful handbook on the operation and eare of en- 
gine lathes. Contains 128 pages, 514” x 8", Price 25c, 
Stamps accepted for single copies. 


SOUTH BEND LATHE WORKS 


456 E, MADISON ST. + SOUTH BEND 22, INDIANA, U.S. A.+ LATHE BUILDERS FOR 38 YEARS 
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UPPOSE your child falls on a broken be 
‘begins spurting red blood—what to do? 
precious! With this “AIDIAL” FIRST a} 
purse, you'll know instantly. Look at the 
Ular with: your thumb. to the correspond 
bears through the upper window, ‘There it 

From wound."* Look in the other round 
do—twist a towel or other “tourniquet 

point. ‘Then the bleeding will stop? 
Ban get him to a doctor, “AIDIAL™ wit | 
smergencies: DROWNING, SUNSTROKE, 
ING, SNAKEBITE, BLEEDING FROM 
EINS, SPRAINS, DISLOCATIONS, SIM} 
FRACTURE, SKULL FRACTURE, FORE 
VEN IF YOU RETURN THE ASPHYXIATION, GAS POISONING, EL] 

EVE! ALCOHOL POISONING © In addition {t 
Courses of the arteries and correct press 


BOOK OFFERED ON THIS PAGE! this ‘Fitet Aid Guide free. in connection 


Sent With Your Free Examination Copy of this Great Doctor Book—A Ve: 


The Medical Encyclopedia You } 


bs Ease ime iemed la cra sts T LAST! A rellable source of easily understood, 

sysBe, tune, Thumb:Netched Editon | yA Bm etl yn Amiga 

fyesenied nl, oa 3, naaiengs ve Pn TE peer Neg gto i 

Pr a erg eke a 

prcservesaed prove Realih “ht face 

Sein ea sat ts Be Sad cata creates Vance ice eee 
Hake sate i Fpueh Rauch. BROMCEMS ot Sour acr nna tad 

he ats Pe ean DRE AR een et SEN 

eA cay Gaeta DARE Tae 

Scerect diet! AUHIRPHS" BeUAHEN LUMA 


The wondi 
selves. They picture for you the deta 
its organs, muscles, nerves, bones, circulatid 
tion, digestion, etc., as well as the locatior 
acter of symptoms of disease. Scores o} 
show you how to do things. Action pic 
clear each step in the care of the sick. 9: 
for an average of more than one to each F| 
this book as fascinating as it is valuable. 


‘Sone over 10 the 
latory of Me 


it in in scope, piain-apeken help) 
HOW ASTONISHINGLY LOW IN COST. You 
money, toke no 

‘ord will br 


CUT OUT AND MAIL CARD TODAY! 
Won. H. Wise & Co., Ine., Dept, 802, 50 W 
New York, Ne ¥. 

(Copyright by Wm, Hf; Wise & 


They stay fresh because they're 
Sealed-In-Steel. Now millions go 
to our fighting men each week. 
When Victory comes, Ray-O-Vac 
Leakproofs will again be 


available for your flashlights. 


RAY-O-VAC COMPANY, MADISON 4, WISCONSIN 
BTMER FACTORIES AT CLINTON, MASS., LANCASTER, ONIO, SIOUX CITY, IOWA, FOND DU LAC, WIS., MILWAUKEE, WIS, 


